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Bur OIL BUSINESS is no longer a one-prod- 
uct business, we are reminded by Eugene Holman, 
president of Standard Oil Company (New Jersey), 
for today, it is being called upon to supply energy 
for the needs of civilization as a whole. Increased 
demand, a wider scope of products and enlarge- 
ment of the field supply has brought about a 
gradual evolution of the oil industry. Holman, 
speaking at the Atlantic 
City convention of the Na- 
tional Petroleum Associa- 
tion, made the following ob- 
servations: 

Automobiles, trucks and buses crowd our city 
streets and highways, but account for only 10 per- 
cent of the nation’s total energy consumption. Our 
railroads utilize 11 percent, our merchant ships 
take 2 percent and all the planes which dot our 
skies consume less than 1 percent. 

But it is three other groups that are the real 
energy consumers in the United States. Our pub- 
lic utility companies, producers of electricity and 
manufactured gas, account for some 37 percent of 


The New Look 
In Petroleum 


the nation’s total consumption. Manufacturers of 


industrial products use 16 percent. The third group 
—one of growing interest—uses energy to heat 
inclosed space. Comprised largely of the American 
home owner and apartment dweller, this group 
uses 24 percent of the nation’s total energy con- 
sumption in heating their dwellings and working 
places. 

As a result of the large consumption by these 
three major groups, practically none of the com- 
ponents of crude oil can be regarded as by-prod- 
ucts. It will probably be some time before the oil 
industry will have more to sell than existing cus- 
tomers can consume. Now, instead of trying to find 


new outlets for disposing of products, the industry 
is faced with the fact that everything it has to sell 
has a ready market. 

New economic conditions are being brought 
about by the situation of potential demand being 
greater than readily available supply. The industry 
could take advantage of a short supply situation 
and let the prices of raw materials and products 
skyrocket, but restraint has shown that it desires 
enduring consumer goodwill. 

To relax in the activities which have pushed the 
oil industry ahead would be to risk the loss of con- 
fidence which would result if it failed to push for- 
ward soundly. Its tradition of quality, service and 
economy must be upheld, for the industry is now 
competing, not only among itself, but with other 
industries. 

This year the United States seems to be chang- 
ing from an oil exporting nation to an oil import- 
ing one, but oil developed abroad has a special 
significance for the industry. The more foreign oil 
there is, the less pressure there will be on domes- 
tic supplies to supply the needs of other nations. 
More of our own supplies will be available to meet 
our own consumer need, which seems to rise faster 
than it is possible for the industry to increase its 
capacity to produce oil economically and without 
undue waste. Too, American oil men will be en- 
gaged more and more in the activities of foreign 
countries with the oil business now a world busi- 
ness. 

The nation’s ability to produce and use oil prod- 
ucts more efficiently will be dependent upon the 
degree of technical skill which can be achieved 
in the design, installation and operation of new 
equipment. The part to be played by liquid fuels 
synthesized from coal and shale is still in the 
future, because, although technically possible to- 
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day, this program is still beyond the industry’s 
economic reach. However, it is hard to imagine a 
field of greater activity and endeavor, pr one of 
greater potential achievement. 

The industry must demonstrate that its kind of 
business does more good for more people than any 
of the substitutes for competitive, private enter- 
prisé which are devised or proposed. 

Development of better living standards every- 
where is one of the cornerstones of world peace. 
Expanding oil products supplies will make it pos- 
sible to satisfy the basic wants of people. An able, 
effective oil industry, with its contribution to bet- 
ter living, will make the course toward peace more 
comprehensible. 


er aret a Socialist government’s economic min- 
ister tells labor it can’t expect wage boosts at the 
expense of corporation profits that is news of the 
man-biting-the-dog variety, according to Leslie 
Gould, Financial Editor of the New 
Let’s Page York Journal-American. And when 
P he goes on to say that the only real 
Mr. Ripley! poke to aie is higher a 
tivity by labor it is one more for 
Believe It or Not Ripley’s department rather than 
for the financial pages, says Gould, who went on 
to relate that Sir Stafford Cripps, the British 
Economics Minister, told these economic facts of 
life to a meeting of the English Trades Union Con- 
gress—not before a manufacturers’ convention or 
a meeting of bankers. 

“There is only one way,” Sir Stafford said, “by 
which we can, with a given volume of employ- 
ment, increase our real standard of living, and 
that is by each of us producing more, or in other 
words in putting up our productivity. There is 
no other answer.” 

Gould continues: The same holds true in the 
U.S.A. The way to get prices down is to produce 
more, instead of the political theory that the less 
you work the more pay you should receive. 

The way this country got ahead of England and 
every other nation in the world was by paying high 
wages for increased production. As wages went 
up, so did the output per worker. This is the only 
way the living standard can be lifted. 

England’s Socialist Government apparently is 
just finding out about the “birds and the bees” of 
business economics. But it may be a little late. 

Then again Sir Stafford, when he tells the 
Trades Union Congress that higher pay cannot 
come out of corporation profits, may be anticipat- 
ing this November’s American election. 

For Sir Stafford in reporting unfavorable dollar 
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balances of $23% billion for last year for Britain 
said the adverse trade balance was being closed by 
“European Recovery Program gifts and loans.” 
That is money from American taxpayers. 

Whether he is spreading the “grease” for con- 
tinued American handouts after this coming No- 
vember or not, Sir Stafford made this point to his 
labor audience, 

British corporations in 1947 distributed from 
profits—that is in dividends—$1 billion 280 mil- 
lion. Paid out in wages $13 billion 44 million. Paid 
out in salaries $5 billion 740 million, 

“So that even if corporation profits were reduced 
by a quarter,” Sir Stafford said, “a very drastic cut, 
it would mean an average addition to wages and 
salaries of no more than four pence (7 cents) in 
the pound ($4).” 

Corporation profits distributed in dividends in 
England amounted to 6.3 percent of the total paid 
out in wages and salaries to British workers. 

In the U. S. last year around $7 billion 100 mil- 
lion was paid out in dividends and $134 billion in 
wages and salaries. Thus dividends were only 5.3 
percent of the total received by labor, compared 
to England’s 6.3 percent. 

Yet .. . political candidates here are advocating 
a bigger slice of corporation profits—that is divi- 
dends—go to the workers, But in England, where 
Socialist Government is in the saddle, this is 
economically unsound. 


hice in the pre-World War II days a group 
of American citizens, associated with individuals 
whose citizenship requirements had not been com- 
pleted, and some men and women in the pay of a 
foreign government, organized 
the “Bund” and as a result 
some were prosecuted and 
some were deported, because 
their motives and actions were 
such as to endanger the welfare of the U. S, In 
our opinion they got what was coming to them. 

Today it appears that if you want to get away 
with what the Bund wanted to get away with, you 
organize a political party and run for the presi- 
dency or vice-presidency, and all is well. You are 
given radio time and you are a liberal, even though 
you favor an idea that enslaves humanity in the 


Now They’re 
‘‘Liberals’’ 


identical manner which Fascism or Naziism did. 
It is an interesting sidelight that the leaders of 
this new movement were high in the councils of 
the New Deal. One would today have been presi- 
dent of the U. S. had it not been for a’ political 
revolt of the people in that area which some of 
them contemptuously refer to as the South. 
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Pressure injected through the bottom of the body 
surrounds seats, yet leaves both ends open for simul- 
taneous inspection in Edward testing method. 


Arrows show where Edword cut clearances between 
wedge and gvide ribs to eliminate wedge drag on 
seats. With Edword gate valve, partial turn of hand- 
wheel transfers load from seats to wedge guides. 


Edword gate valve wedge guides ore welded to 
body after seats are in place; therefore moving parts 
locoted. Seat 
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PROVES 


GATE 
VALVES 


When Edward engineers began the 
design of a new series of steel gate valvé, 
they tested other makes. Many of them 
were tight on one seating face or the 
other, but few were tight on both faces 
To build really tight gate valves, Edwa 
engineers discarded the conventional 
method of casting guide ribs as part of 
the body and instead developed a new 
technique for welding the ribs into 
the y after the machined seating face 
were in place. This, they demonstrated, 
reduced machining tolerances, e ted 
wedge drag on the seating faces, and 
cut wear. They were also sure it meatt 
a tighter valve. 
But how to prove it? The result was the testing method shown above. 
Now, all Edward gate valves are tested with both ends open for simultaneot# 
inspection, and both seating faces must be tight simultaneously. 


The new Edward gate valves incorporate many other plus-value features, 
such as welded-in seats, one-piece bonnets, ball bearing yoke bushings in mo 
sizes, and Stellite faced seating surfaces. With Edward, these features are 


standard construction. 
For more details write for Catalog 12-E. 
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Processing area of the Cranfield, Miss., cycling plant of The California Company. Towers (left to right) are the twin high pressure absorbers, reabsorber, 
propanizer-reabsorber, primary still, secondary still, distillate stripper, deethanizer, and depropanizer. The absorption oil reclaiming tower can be seen 
between the stacks of the two rich oil heaters in the background. Compressor building and engine jacket cooling water tower are on the left. 


os California Company is cur- 


prently operating two cycling plants in 
ihe Lake St. John and Cranfield, Lou- 
“isiana, fields, each of which is pro- 
Messing 105 million cubic feet daily of 
"tisinghead and gas cap gas for the 
— of more than 60,000 gal- 

per day of propane and about 
510,000 gallons per day of depropa- 
baized, 36 RVP natural gasoline per 
plant. In process design and equip- 
Ment used, the two plants are identi- 
tal; however, due to the terrain of the 
plant locations, there is a difference 
in the layout of the equipment. 

These particular installations for 
gas processing, which were completed 
earlier this year, contain advances in 
the design and operation of cycling 
plants. Among these design features, 
which reflect considerable thought and 
careful planning by the engineers who 
designed the plants, is the field gath- 
ering system supplying* gas to the 
plant, the crude oil treating unit, ab- 
Sorption unit, the propanizer-reab- 
sorber column, primary and second- 
ay stripper columns, distillate 
Processing unit, deethanization, and 
the absorption oil reclaiming unit. 

In addition to these features incor- 
porated in the original design of the 
plant, several changes were made to 
provide greater efficiency in operation, 
such as: routing the gas from the de- 
*hanizer reflux drum to the low pres- 
‘ure absorber to recover propane being 


lost into the fuel gas system, and re- 
routing the liquid products from the 
final accumulators of the primary and 
secondary strippers to utilize their 
cooling and absorptive capacities to 
assist in condensing light hydrocar- 
bons in the primary still final accumu- 
lator and the deethanizer feed tank. 


Designing Field Gathering 
System 


The Lake St. John field is in Con- 
cordia and Tensas parishes, Louisiana, 
across the Mississippi River from 
Natchez, Miss., and the Cranfield field 
is about 15 miles east of Natchez in 
Adams and Franklin counties in Mis- 
sissippi. Both fields produce from the 
Basal Tuscaloosa sand, which consists 


of a large gas cap surrounded by a 
rim of black oil, with the gas cap fluid 
containing about 65 and 80 barrels of 
atmospheric condensate per million 
cubic feet, respectively, for the Lake 
St. John and Cranfield fields. 

As will be noted on the flow sheet 
of Figure 1, the plant is supplied with 
three streams of gas—gas cap gas at 
2200 psig., black oil gas at 1700 psig., 
and black oil gas at 500 psig.; also, 
crude oil flows to the treating unit in 
the plant at the rate of 10,750 barrels 
per day at Cranfield and 16,000 bar- 
rels per day at Lake St. John, from 
which a total of nearly 1.5 million 
cubic feet daily of black oil gas is 
obtained as a result of treating. This 
system of supplying gas to the plant 
was decided on after careful analysis 


WHERE SEVERAL feed stocks are handled by a process plant, an almost 
endless number of alternate process schemes can be worked out, with 
limits set only by the ingenuity of the designer and the necessity for a 
workable plant. The attempt is always made, of course, to achieve best 
over-all economics. 

In the two similar plants described here, feed stock was available 
from three sources at varying pressures and compositions. The plants 
are noteworthy for the close integration between over-all process design 
and the requirements of efficient production, the handling of oil and 
gas from the wells which supply plant feed stocks, and for the manner 
in which crude oil treating and stabilization, natural gasoline recovery, 
and distillate fractionation are handled in separated but interrelated 
process channels. 
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Figure 1. Plant Flow Sheet 


Left—Nine 800-horsepower, angle-type compressors are used in each plant to compress gas from the absorbers for injection, gas from the crude oil 





stabilization unit for processing, and recompression of flashed gases. Gas from the low pressure absorber at 450 psig. is compressed to 1600 psig. com- 
bined with the stream from the high pressure absorbers, and compressed to 4000 psig. for injection. Lake St. John plant shown. 

Right—These three boilers at Lake St. John have a total capacity of 60,000 pounds per hour of steam. Two steam systems are used in the plants, one 
supplying steam at 250 psig. and the other at 50 psig. Boiler feedwater pumps, condensate heater, deaerating heater, raw water filters and treaters, and 
raw water storage tanks are behind the boiler structure. Two rich oil heaters are in the right background. 


and study of several alternative meth- 
ods that could have been used, 

One of the primary requirements of 
the gathering system was that it in- 
clude the gathering of the solution gas 
from the oil wells on the rim of the 
structure, which due to the size of the 
field necessitated producing the wells 
to six batteries located close to the 
tim. First, consideration was given to 
complete separation of oil and gas in 
the field, because storage and pump- 
ing facilities were available, This 
method created a problem; however, 
of how to handle the low pressure gas 
and tank vapor, which would result 
from the field separation. Obviously, 
the problem could have been solved 
by installing low pressure gas gather- 
ing lines, and a vacuum system to con- 
serve tank vapors, or by installing 
compressors and loca] vacuum systems 
to boost the tank vapors into a low 
pressure gathering system. 

Neither of these methods was found 
to be economical however, and the 
latter system would have required the 
operation of six field compressor sta- 
lions, and in addition, dehydrators and 
salt water disposal. facilities would 
have been required at each of the bat- 
lerles. Such a procedure would have 
wasted the energy available in the 
high pressure gas from the oil wells 
on the rim of the structure. Wells in 
the field that produced black oil were 
connected to the six batteries and the 
oil and gas separated at 500 psig.— 
the oil going to the plant in one pipe- 
line and the gas in another. Wells 
near the gas-oil contact on the rim of 
the structure produced a mixture of 
_ oil and gas cap fluids with a 

8 pressure high enough for sepa- 


ration at 1600-1700 psig. The gas and 
oil from these wells is separated at 
the batteries, the gas piped to the plant 
and the oil mixed with that from the 
black oil wells which is separated at 
500 psig. Gas from the gas cap wells 
in the field is piped at 2200 psig., to 
a central metering station in the Cran- 
field plant, and to the two central 
metering stations in the Lake St. John 
field. The metering station was in- 
stelled in the Cranfield plant because 
the cost of individual lines te the 
plant was essentially the same as the 
cost of a system employing two cen- 
tral control stations in the field. 

Utilization of the system as dis- 
cussed for supplying gas to the plants 
provides a number of advantages in 
operation that more than repay the 
study and effort expended in design. 
The systems provides low field gather- 
ing cost through installation of the 
minimum number of lines and line 
sizes; a reduction in compression cost 
by using the available tubing pressures 
for transporting the gas and oil to the 
plant; use of a central dehydration 
unit in the plant for the crude oil; a 
single installation for disposal of salt 
water, lower maintenance cost, and a 
lower cost for sampling and gauging 
of crude oil. 


Central Crude Oil Treating Unit 


The crude oil treating unit, a flow 
diagram of which is shown in Figure 
2 receives all the crude oil from the 
field at 100 psig. There are four treat- 
ing towers in the unit operating at 
170° F. and 25 psig., which is suffi- 
cient to provide vapor-free, dehydrated 
crude oil to atmospheric storage at 
100° F. Gas from the crude oil treat- 
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ing-unit amounts to about 800 mef. 
daily from treaters and 2200 mcf. from 
the 100-pound scrubber which is com- 
pressed through two stages into the 
high pressure ‘distillate flash tank for 
further processing. The condensate 
from the accumulators in the treating 
unit is pumped to the low pressure 
distillate flash tank. 


Absorption System 


In general, the absorption system of 
the plant is designed along conven- 
tional lines; however, the solution of 
the problems in setting up a unit to 
absorb desirable hydrocarbons from 
the three streams of gas from the field 
having widely varying pressures, in 
addition to flashed gases is of interest. 
There are three absorbers—two for 
high pressure gas at 1600 psig., and a 
low pressure absorber (450 psig.) . The 
high pressure absorbers process gas 
cap gas and black oil gas and the low 
pressure absorber handles the . gas 
from the field separators operated at 
500 psig., also the gas from the high 
pressure distillate and rich oil flash 
tanks and the deethanizer reflux tank. 
Uncondensed stripper vapors are com- 
pressed for absorption in the 200- 
pound propanizer reabsorber. Tail 
gases from the high pressure absorbers 
is compressed to 4000 psig. and re- 
turned to injection wells in the field; 
whereas, most of the fuel requirements 
for the plant are supplied from the tail 
gas stream of the low pressure ab- 
sorber. A portion of the low pressure 
absorber gas is recompressed for in- 
jection in the field when it is not need- 
ed in the plant’s fuel system. 

An inspection of the flow sheet (Fig- 
ure 1) shows that the absorption oil 
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to the high pressure absorbers enters 
at 98° F. (summer conditions), while 
oil to the low pressure absorber enters 
at 85° F. This additional cooling of 
the oil to the low pressure absorber 
and reabsorber is obtained by exchange 
with the flashed distillate from the low 
pressure distillate flash tank as the 
liquid flows to the distillate separator. 
Although the chilling effect on the 
lean oil is comparatively small, it has 
proven beneficial in increasing the ex- 
traction and retention of propane. 


Separate Distillate System 


One of the chief variations in the 
design of the two plants from conven- 
tional practice is the inclusion of a 
separate distillate processing unit. Dis- 
tillate from the gas cap gas is recov- 
ered in the inlet separator, flashed in 
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Figure 2. Crude Oil Stabilization Flow Sheet 


two stages, and fractionated in the dis- 
tillate stripper to the desired vapor 
pressure. 

The distillate system, however, is 
tied into the absorption-stripping-frac- 
tionation system provided for the plant 
gas streams. Gas from the inlet scrub- 
ber is processed in the high pressure 
absorbers and since the liquid from 
the scrubber contains considerable 
quantities of light hydrocarbons 
through propane, it is advantageous to 
flash it first in a high pressure flash tank 
at about 460 psig. and then into a low 
pressure flash tank at about 200 psig. 
The vapors from these tanks are then 
routed to the low pressure absorber 
and reabsorber for processing. Pres- 
sure levels in the two flash tanks pro- 
vide flow of the distillate through the 
tanks into the distillate stripper with- 
out pumping. 








Overhead gas from the distillate 
stripper is cooled to the dew point to 
provide sufficient liquid for reflux to 
the tower, and the gas is recompressed, 
cooled, and piped to the deethanizer 
feed tank. A portion of the finished 
distillate stripper bottoms are sent to 
the absorption oil reclaiming unit for 
processing to absorption oil specifica- 
tions, and the remainder flows to 
storage in floating roof tanks, 


Propanizer-Reabsorber Column 


The propanizer-reabsorber tower 
represents one of the most recent de: 
velopments employed in cycling and 
gasoline plants wherein maximum re- 
covery of propane is desired, In this 
portion of the plant, as in the remain 
der of the system, a study of the flow 
sheet shows that considerable thought 
has been given to each piece of equip: 
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Figure 3. Absorption Oil Reclaimer Flow Sheet 
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Left—Processing area, Lake St. John plant, showing absorption oil reclaimer tower, secondary still, primary still, lean oil-rich oil heat exchangers, 





propanizer-reabsorber tower, low pressure absorber, and a high pressure absorber. Compressor header lines and connections in the foreground. 
Right—Overhead piping in the processing area, Cranfield plant. At left are the crude oil treater towers, and in right foreground is one of the air 


coolers for reflux of the secondary stripper. 


ment and its location in the process to 
assure that the system as a whole 
would function smoothly and effi- 
ciently. Acceptance tests conducted by 
California Research Corporation shows 
that the plants meet or exceed design 
specifications with respect to capacity 
and efficiency, 

While the propanizer-reabsorber 
column is a single tower, it consists 
of two sections with the propanizer 
section the bottom and the reabsorber 
section the top. Rich oil from the high 
and low pressure absorbers, that has 
been flashed in the high pressure and 
low pressure flash tanks, enters the 
propanizer section cold on the top 
tray; also, the recycle gas from the 
three strippers that does not condense 
in the deethanizer feed tank enters the 
propanizer beneath the bottom tray. 
This recycle gas stream is rich in pro- 
pane so that difference in the partial 
pressures of components causes pro- 
pane to be absorbed preferentially by 
the rich oil in the propanizer, at the 
same time releasing considerable meth- 
ane and ethane from the liquid phase 
as equilibrium is approached. This 
gas flows from the propanizer section 
up into the reabsorber section, with 
the gas from the low pressure rich oil 
and low pressure distillate flash tanks, 
which enters below the bottom of the 
reabsorber and between the two sec- 
tions of the tower. 

In the reabsorber, these gases are 
contacted with chilled lean absorption 


oil, which absorbs the propane and 
seme ethane. This oil then flows down 
through the trays of the tower and 
leaves with the main stream of rich 
oll to the primary stripping tower. 


lt wil] be noted from the flow sheet 
that the rich oil enters the propanizer 
cold (85° F.), If this rich oil stream 


is heated prior to introduction into the 
propanizer, the vapor cycle between 
the strippers and the propanizer (re- 
cycle gas) would be reduced, since 
the propanizer in effect would be 
stripping the rich oil of ethane to a 
greater extent. This method will in- 
crease the load on the propanizer and 
reabsorber section; however, the heat 
of the rich oil stream will cause liber- 
ation of more propane vapors that 
have to be recovered by absorp- 
tion with lean oil. Actually, the recov- 
ery of propane will be almost the 
same for the hot or cold cycle, but 
heating the rich oil will decrease the 
horsepower required to boost the un- 
condensed vapor (recycle gas) from 
the stills for reabsorption. These oper- 
ational changes are scheduled for the 
near future. 


Primary and Secondary Strippers 


The use of two stages of stripping for 
the large volume of rich oil from the 
three absorbers constitutes another de- 
viation in the design of the plants 
from the single stage system usually 
employed in cycling plants of com- 
parable size and products recovered. 
There are several advantages provided 
by the use of the strippers that con- 
tribute to the efficiency and simplicity 
of the plants’ operation. When the 
rich oil from the propanizer-reabsorber 
column flows through the rich oil-lean 
oil heat exchangers, it is heated to 
about 415° F. for charging to the pri- 
mary still. The still is operated at 150 
psig. with a top temperature of 200° 
F, and a bottom temperature of 405° 
F.; reflux temperature is 120° F, 

Operation of the primary still at 
these temperatures results in the re- 
moval of sufficient light hydrocarbons 
with the overhead stream so that the 
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secondary stripper overhead product 
can be totally condensed at approxi- 
mately 100 psig. and 95° F. The over- 
head gas from the primary still is 
cooled to dew point conditions, 120° 
F. at 150 psig., to provide liquid for 
reflux. 

Both primary and secondary strip- 
pers utilize an overhead product and 
reflux condensation system worthy of 
comment. With this system, overhead 
vapors from a stripper enter a partial 
condenser where they are cooled to the 
dew point of the overhead product, so 
that reflux is condensed. The reflux is 
held in an accumulator from which it 
is pumped back to the top tower tray. 
Uncondensed product vapors leave the 
accumulator and are separately cooled 
for a close approach to the cooling 
water temperature. Since the reflux 
cooling load is performed at a com- 
paratively high MTD, this arrange- 
ment tends to save condenser surface, 
especially important in the case of the 
secondary stripper where an air-cooled 
reflux condenser is employed. The air 
cooled condenser, incidentally, was se- 
lected to avoid the water scaling diffi- 
culties that might be anticipated with 
an atmospheric cooling section han- 
dling a 325° F. vapor stream. This 
system returns the reflux liquid to the 
stripper at a higher temperature level 
than would be the case with the more 
usual single condensation scheme. 
Since cold reflux entering the top tray 
of a stripper tower might upset equi- 
librium conditions there, and might 
somewhat lower the top tower temper- 
ature, it is believed that this arrange- 
ment helps to prevent condensation of 
stripping steam on the upper trays. In 
any event, steam condensation has not 
occurred in these strippers at the strip- 
ping steam rates employed in actual 


{509} 91 





























operation, and the steam condensate 
accumulator and draw-off system in- 
cluded as a part of the original design 
of the primary stripper has not been 
used. Steam condensate is removed 
from the waterlegs of the two accumu- 
lators. As shown on the flow sheet, the 
cooling section for reflux has a by-pass 
line and a control valve actuated by a 
liquid level control instrument on the 
reflux tank, which maintains the cor- 
rect cooling temperature by varying 
the amount of surface used in the 
cooler. 

To assist in condensation of vapor 
from the primary stripper reflux tank, 
the much heavier liquid from the sec- 
ondary still final accumulator is added 
to the light vapor stream just as it 
enters the product cooling section. The 
heavy liquid serves to absorb desir- 
able components that would otherwise 
remain in the vapor phase. Initial 
operation did not provide this con- 
tacting of vapor with liquid, and the 
change has resulted in a reduction in 
the volume of uncondensed gas from 
approximately 7 million cubic feet 
daily to less than 5 million cubic feet 
daily. 

This uncondensed gas and also the 
uncondensed gas from distillate 
stripper, previously noted, contain 
valuable product components, so that 
further processing was _ indicated, 
rather than rejection to fuel. The 
combined gas streams are recom- 
pressed to some 250 psig. and routed 
to the deethanizer feed tank through 
a cooler. Since the deethanizer feed 
includes all the material stripped from 
the rich oil cycle, it is again possible 
to increase the condensation of desir- 
able hydrocarbons by contacting with 
a heavier liquid; therefore the liquid 


product from the secondary stripper 
is mixed with the recompressed gas 
just ahead of the cooler, the mixture 
cooled, and separated into vapor and 
liquid streams at the deethanizer feed 
tank. 

The primary stripper is charged with 
1170 gallons per minute of rich oil; 
stripping in this still reduces this vol- 
ume to 1015 gallons per minute. This 
allows a smaller heater to be used to 
preheat the secondary stripper charge 
temperature from 405° F. to 550° F. 
A low design pressure drop through 
the heater allows the charge to flow 
by pressure differential from the pri- 
mary still at 150 psig. to the secondary 
still at 100 psig., thus eliminating a 
pump. The oil is being stripped to 
about 10-15 ml. of water in the sec- 
ondary stripper with a steam-oil ratio 
of 90 pounds per 1000 gallons of lean 
oil. 


Deethanizer and Depropanizer 


The plant produces stabilized raw 
distillate, propane, and depropanized 
natural gasoline. 

Raw natural gasoline is collected in 
the deethanizer feed tank from the 
stripping sections of the plant and 
pumped to the deethanizer, which sup- 
plies a substantially methane - free 
charge to the depropanizer. 

In early operation of the deethan- 
izer it was found that large volumes 
of propane were being lost from the 
reflux accumulator to the boiler fuel 
system. Inasmuch as the tower is 
operated at 500 psig., the gas was 
readily rerouted to the low pressure 
absorber without recompression, and 
substantially all the propane being 
initially lost is recovered at a rate 
of 5000 to 6000 gallons per day. 
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Er Mg 


which is above the original d 
figure. j 

The depropanizer is operated at 25) 
psig. to produce propane overhead and 
depropanized natural gasoline ag , 
bottom product. 


Absorption Oil Reclaimer Unit 


A combination unit designed to rr. 
claim oil from the absorption system 
and to provide plant makeup from 
the charge, shown in Figure 3 js 
working satisfactorily. The system pro. 
vides the plant with wide flexibility jy 
changing the boiling range and the 
molecular weight of the oil, and with 
the ability to maintain this optimum 
oil for the system. It should be noted 
that the plants have been designed to 
utilize the heat in the lean oil streams 
in exchangers, preheaters and reboil- 
ers. Makeup oil from the distillate 
stripper and oil from the plant waste 
oil skimmer basin enters a tank from 
which any absorbed light ends are 
flashed, 

Oil from the flash tank is heated 
to 500° F. by exchange with a hot 
lean oil stream in a preheater and 
then enters the tower with hot lean 
oil from the absorption system. Re. 
claimed absorption oil is withdrawn 
from the tower, which is operated at 
20 psig., as a side stream and returned 
to the lean oil system. The tower has 
a bottom temperature of 500° F. anda 
top temperature of 100° F., with the 
absorption oil cut being made at a 
tray temperature of 450° F. Vapors 
from the reclaimer tower are com- 
bined with vapors from the reclaimer 
flash tank and cooled for total con- 
densation. The condensate, which 
serves to provide reclaimer tower te 
flux, is sent to storage through the 
distillate cooler. 
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VIEWS OF 
THE CALIFORNIA 


Top of page—Rear view of the compressor house at the Lake St. John plant showing the ir-intoke 
filters, fuel gas volume tank, and lube oil coolers. The cooling tower is for engine jacket cooling wate 


Left, center—Low pressure lean oil pump and standby unit at Cranfield plant are centrifugal pumps 
driven by steam turbines. Oil intake line is 12 inches diameter and discharge line 10 inches diamete 


Under design conditions the pumps handle about 970 gallons of lean oil per minute. 


COMPANY’S 


Right, center—Portion of the fractionating section, Lake St. John. Towers (left to right) ore the 


depropanizer, deethanizer, distillate stripper, absorption oil reclaimer, secondary still, and primary s™ 


TWO CYCLING 
PLANTS 


Main cooling tower in background. 


Bottom, left—Lean oil is supplied to the high pressure absorbers (Cranfield) by these gear-drive pump 
driven by V-type engines. The pumps handle about 616 gallons per minute at 38.8° API lean oil. Three 
pumping units operate in parallel. 


Bottom, right—Twin rich oil heaters, direct fired, under design conditions heat approximately 1015 


gallons per minute of 40.7° API rich oil from 405° to 550° F. Level of the area in which these heates 
are located, Cranfield plant, is about six feet above the processing area level. 
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‘= algebraic symbols to be used in 
this article are defined in the nomen- 
clature, and the plate and stream 
designations are shown on Figure 1. It 
will be noted that the condenser is 
considered to be “partial,” that is, the 
overhead product is withdrawn as 
— in equilibrium with the liquid 
reflux returned to the top plate of the 
column. Then the condenser and re- 
boiler are equivalent so that the two 
halves of the tower are mirror images 
of each other, This arrangement leads 
to symmetrical equations. 


istribection or 
1. INTRODUCTION AND SOME SPECIAL CASES 


W. D. HARBERT, Petroleum Engineer 


Ann Arbor, Michigan 


As a simple introductory case let us 
consider the distribution curve result- 
ing from the equilibrium flash separa- 
tion of a feed mixture. In a flash sep- 
aration the feed is partially vaporized, 
and the liquid and vapor removed 
separately are in equilibrium with 
each other. For one component the 
basic equations applying are 


Fz= Vy+ Lx (1) 
A(Vy) = (Lx) (2) 
where =Fz = F, 2Vy = V and =Lx= L. 


and 





feed inlet. 





Nomenclature 
A —Absorption factor. A= L/VK = Lx/Vy. Used for plates above 
—(Vy)a+/(Vy)o. Defined under Equation 19 for equilibrium plates. 


and by Equation 25 for actual plates of known efficiencies. 
F —Mols of feed to column per unit time. 


Fz —Mols of a component in the feed per unit time. 

g* and h* Constants in Equations 25 and 29. Defined by Equations 22 to 24 
and 26 to 28. 

K —Vapor-liquid equilibrium constant. y = Kx. 

L* —Mols of a liquid stream per unit time. 

Lx* —Mols of a component in a liquid stream per unit time. 

m —General plate number. Any plate. 

n* —Number of plates in a section of column. Numbers of plates ad- 
jacent to feed inlet. See Figure 1. 

P —Fraction of a component in the feed that goes to the overhead 
product. P = (Vy)o/Fz. 

Q and Q’ —Upper and lower asymptotes of infinite plate distribution curve 
cf Equation 12. 

S —Stripping factor (reciprocal of A). S= VK/L = Vy/Lx. Used 
for plates below the feed inlet. 

=s —(Lx)*a+:/(Lx)z. Defined under Equation 19 for equilibrium plates 


and by Equation 29 for actual plates of known efficiencies. 
t —Total number of vapor-liquid equilibriums in a tower including 
the condenser and reboiler t = n+ nf + 2. 


—Mol fraction of a component in a liquid stream and a vapor 


v* —Mols of a vapor stream per unit time. 
Vy* —Mols of a component in a vapor stream per unit time. 
x andy 
stream respectively. 
Subscripts 
aandb —Refer to components. See text. 
A and § 


t(dagger) shown for plates below the feed plate. 
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—Refer to absorbing section of tower above feed inlet and strip- | 
ping section below feed inlet. 
C, R and F—Refer to condenser, reboiler and feed respectively. Vo is over- 
head product and Laz is bottoms product. 
1, 2, — — n—1, n, n+ 1*—Refers to plate numbers. See Figure 1. Vas: is the 
total vapor feed to the absorbing section and L'..: is the total 
liquid feed to the stripping section. 
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= K+L/V num 

Plots of P vs. K on semi-log paper for - 
values of V/F of 0.8, 0.5 and 030 yori 
(L/V=0.25, 1.0 and 2.33) are shown jnclt 
on Figure 2, These three distribution be t 
curves are identical in shape and are TI 
symmetrical about the mid-point aj 4 
P==0.5. They pass through the poiniy the ' 
P—V/F at K=1.0. = 
As a brief example let us consider ed 
an equilibrium flash at a given tem ano, 
perature in which 30 mol percent off gddj 
the feed is vaporized. What fractinf¥ tion 






of a component having a K value of 
4.0 at this temperature will be in the 
vapor phase? From the curve of Fig 
ure 2 labelled V/F —0.3 the answer 
is read as P= 0.63 at K= 4.0. 

It will be noted that as the overhead 
reflux and reboiler vapors of a colum 
are reduced toward zero the produd 
separations obtained approach as ¢ 
limit those given by a flash of the feed 
Because with no counter-current flow 
of reflux or reboiler vapors no change 
take place across the plates, this limi 
is the same for columns of any num 
bers of plates. Applied in this manner 
to a distillation column Equation } 
becomes 
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they function as a single component. 
For such a column all of the plates, 
the condenser and the reboiler would 
be at one temperature, the boiling 
point of the single component, so that 
K=1.0 for this component through- 
out the tower. Any components pres- 















CONSIDER that an average distillation column is operating in a normal, 
constant manner. Now imagine that to the feed to this tower are intro- 
duced a number of additional components but in such small amounts 
that they do not change the internal conditions of the column. The vola- 
tilities of these components can be expressed comparatively by values of 


| the vapor-liquid equilibrium constant (K) at an average temperature and 


pressure for the distillation. The distributions of the added components 
between the overhead and bottoms products are determined, and these 
can be expressed as the fractions of the components present that go to 
the overhead product (P). A plot of corresponding values of P and K 
vill give a smooth continuous curve, and this is designated the “distribu- 
tion curve” for the particular distillation operation. The distributions of 
the components present in the feed in both finite and infinitesimal 
amounts will be points along this curve. 

Such distribution curves are believed to have certain definite advan- 
tages in the study of the distillation process. Of prime importance is the 
fact that these curves permit the separation of a given feed into two 
product streams to be treated as a single function which is dependent 
on the comparative amounts of the various column streams and on the 
numbers of plates above and below the feed inlet. This arrangement of 
the desired end result of the operation as a direct dependent function of 
the causitive agents is a desirable form for the inter-relations of the 
variables. With the number of plates approach to distillation theory, 
including the concept of the “minimum reflux,” the separations cannot 
be treated as variables. 

These distribution curves summarize the result of an entire operation 
on a single graph and so permit an easy visualization of the effects of 
the variables. They can be applied equally well to binary, multi-compo- 
nent and complex mixtures. They are independent of the basis of the 
calculation and conveniently give fractions of the components in the 
overhead product alike for weights, mols or liauid volumes, and for any 
amounts of feed. More important, these curves permit the inclusion of 
additional ratios in the calculations and so lead to a certain simplifica- 
tion and condensation of the complex distillation mathematics. 





number of vapor-liquid equilibria of 
the tower including the condenser and 
reboiler. Now consider that a is the 
general component and that b is the 
single finite component for which 
K = 1.0 and (Vy)c/Fz= Vo/F. Then 


with the material balance Fz = (Vy) c 







ent in the feed in infinitesimal amounts 
that were more volatile than the finite 
omponents would go wholly to the 
werhead, and any less volatile would 
go wholly to the bottoms. Then the 
fistribution curve approached as such 
a ultimate operation is approached 
8a vertical straight line at K = 1.0. 
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ation 3 Ate 
As a variation from this ultimate 
operation let us consider that the 
Pt number of plates are finite rather than 
infinite, the reflux remaining total. For 
distr his condition the product withdrawals 
> Osi ire infinitesimal d with th 
simal as compared with the 
of the internal streams of the column so that, 
by material balance, the liquid and 
‘apor streams passing each other in 
Hates ‘Wer are identical in amount and 
mposition. For two components, a 
illationgge’d b, Fenske’s equation? for total re- 
infinite can be put into the form 
ux and 1K (Vy o/ (Lx)ale— 
pone */Ky)* [(Vy)c/(Lx)a]» 
es thi here + — ' ; 
=n-+n'+- 2 and is the total 
Vo. il 


+. (Lx), Equation 5 reduces to 
P= (Vy )e_ —_. Bee Re 
Fz Kt + L2/Vo 
for the general component, a. The sim- 
ilarity in form of this relation and of 
Equation 4 for entirely different con- 
ditions will be noted. 

The family of distribution curves 
given by Equation 6 for the conditions 
Lr/Vc= 1.0 and values of t==n+ 
n'+2 of 2, 4, 8 16 and 32 are 
shown on Figure 3, These curves are 
symmetrical about the mid-point at 
P=0.5 and approach PO and 
P = 1.0 for low and high values of K. 
For a given value of t but different 
values of Lpy/Ve the curves are iden- 
tical in shape but are displaced on the 
K axis to pass through the point P 
= V./F at K=1.0. This property is 
shown on Figure 4 for t= 8 and the 
values V,/F=0.8, 0.5 and 0.3 
(Lra/Vo== 0.25, 1.0 and 2.33). 

As a brief example consider that a 
tower of 6 equilibrium plates (t= 8) 


(6) 
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.is operating at total reflux, and that a 
particular component goes 90 percent 
to the bottoms product. What is the 
distribution of a second component 
twice as volatile as the first? From the 
curve of Figure 3 labelled t = 8 the 
value of K is read as 0.76. And at 
twice this volatility—-K == 2.0 x 0.76 
== 1.52—the value of P is read as . 
0.966, Then 96.6 percent of the second ‘ 
component goes to the overhead prod- 
uct. 

For a particular distillation opera- 
tion the distribution curve given by 
Equation 6 is the limit approached as 
the ratios of the amounts of the con- 
denser reflux and reboiler vapors to 
product withdrawals are increased 
towards infinity. It will be noted that 
the shapes of these curves are inde- 
pendent of the feed composition and 
of the feed inlet location. 


Finite Reflux and Infinite Plates 


In the previous section an ultimate 
distillation was described in which a 
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is the value (L/V)s/(L/V),. For, 
given value ef this ratio a minimum 
combined amount of condenser reflux r 
and reboiler vapor is required, and , 7 
sort of balanced optimum for the op- 
eration is obtained, when the distr. 
FIGURE2—Distribution bution curve is symmetrical about the °° 
curves for flash separa- = point for which P= 0.5. With Equa. E 





tions (Equation 4) for tion 12 it can be shown that this pr. L 

values of Vo/F of 0.8, quires that 

0.5 and 0.3 as labelled r\ 2 — , r 

(Lu/Vo=0.25, 1.0 and ((L/V)r (L/V)s(L/V)s (13) a 
2.33). This rule for the feed condition ca, § ot 


be compared with the one sometime 

used that the vapor in the feed should 

equal the overhead product (V»— FIGUR 

Vc). When Equation 13 applies then | erat! 

K= (L/V)r at P05, conditi 
From Equatien 12 it can be see 

that for large values of K the value 

mixture of components with identical ent. It will be noted that for these con- of P approach CNet (EV 9 Vex 

volatilities was fractionated with total ditions the sections of column above (L/V)e— (L/V)a — 

reflux and in a tower of infinite plates. and below the feed inlet necessarily 5 #8 asymptote, and for small values ff (V/L 












































As a second variation from this let us behave as “constant zones,” i.e., values of K the values of P approach of th 
consider the fractionation of such a of A or S for a component are con- __ oe | aR rw |=9 ity a 
mixture of identical components in a_ stant for all of the plates of the sec- (L/V)rJL(L/V)s—(L/V)at ~ Bf vapor 
tower of infinite plates but with finite tion. For Equation 10 it is considered ag an asymptote. For an all liquid feed The 
amounts of condenser reflux and re- that at the feed inlet the vapor of the Equation 12 simplifies to asym 
boiler vapors. As stated before, the feed does not contact the liquid on the K —(L/V) of Fis 
. . e . a. - A 
finite components behave as a single the plate below, nor does the liquid P=TTV).— (L/V) (4) bay, 
° s A q 
component for which K == 1.0 through- of the feed contact the vapor from the oe i ie 
out the tower. It is desired to deter- plate below. = for an all vapor feed it simpli 
mine the distribution curve relations The above. relations give the fol- rahe fio 
for these conditions. lowing solution: P= [ eT K—(L/V)s Q— 
For such an operation and for p— (Vy)e _ 1+ ArS =" K L (L/V)s— add 
components present in_ infinitesimal ine x o re and E 
amounts the following groups of basic (11) On Figure 6 are shown five complete cial ¢ 
relations can be written (see Figure 1) : B — rT plots of Equation 12 including the aie 
a he. ecause the plates are all at the samé asymptotes. The three symmetrical e as 
Fz wy {Vy = (7) temperature the same value of K oc- cyrves are for the conditions Vo=lk #0. 
(Vy)e ‘ ~ curs in the terms Ay, A and S. Then ==F/2, Vp == Lp ==F/2 and values of 9 metric 
Av( Vy)» = (Lx)x, A(Vy)a = (Lx)a,(8) Equation 11 can be changed to (L/V)s==(V/L), of 1.667, 2.0 and 
(Vy)s= S(Lx)s ; 2.6 dashed 
ry. , , .667 as labelled. The das 
re : iain (L/V)s + (L/V)r K —(L/V)a ° ‘uid 
Wy )e° fd lp oa (9) ton (L7V)e—(L/V) Ka (L/V) ] (12) curve is for an all liqu 
(Lx)ax= (Lx)s — (Vy)s ee ude Nha feed (Equation 14) and the 
(Vy)a=(Vy)e+(Vy)s, (10) and this is the form in which the rela- conditions Ve == La=—=F/2, (L/V)s= 
(Lx)s = (Lx)e + (Lx)a tion will be used. 1.20 and (V/L), = 1.25. The dot: 
’ A system of distribution curves dash curve is for an all vapor feed 
These relations are not all independ- siven by Equation 12 is shown on (Equation 15) and the conditions 
S y 4 
Figure 5 for the symmetrical condi- 
tions Ly = Vp == F/2, Lp==Vo=F/2 2777] 
and values of (L/V)s = (V/L), of ae cam AE ST ae a? a 
1.4, 2.0, 3.0, 4.2 and 6.0 as labelled. © | +- 1 ty ee 
As an example the equation for the Pas es C2 : 
curve for (L/V)s== (V/L), = 2.0 is ae wr } & / | 
p [ 2.0 + 1.0 | [ K — 0.5 : p 3} + 
2.0 —0.5 K + 1.0 SAE i 
These curves are all symmetrical about te i — 
the mid-point at P = 0.5. wee a! ai 
From Equation 12 it can be deter- Ree. & 2 oe 
mined that P= V,/F at K = 1.0, and tT | FIGURE 
that K = (L/V), at P=0O and K= 25 0.7 1.0 Sol 
(L/V)s at P= 1.0, Then for a given K 
FIGURE 3— Distribution curves for infinite S¢t of reflux conditions the maximum FIGURE 4—Distribution curves for infinite ‘© Da 
reflux operations (Equation 6) for Vo/F—0.5 value of K,/ K, for two components  flyx operations (Equation 6) iget OTe oe 
(Lx/Vo= 1.0) and values of t—=n-++n'-+2 between which a complete separation —8 and values of Vo/F of 0.8, 0.5 and 04 ® ( 
of 2, 4, 8, 16 and 32 as labelled. can be obtained (P,, = 0 and P,, = 1.0) labelled. (Lx/Vc = 0.25, 1.0 and 2.33). 
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FIGURE 5—Distribution curves for infinite plate 

operations (Equation 12) for the symmetrical 

conditions Ly = Vr = F/2, Le = Vo—=F/2 and 

volues of (L/V)s = (V/L)a of 1.4, 2.0, 3.0, 4.2 
and 6.0 as labelled. 


Vom La =F/2, (L/V)s=1.25 and 
(V/L),== 1.20. The upper asymptote 
of the liquid feed curve is plus infin- 
ity and the lower asymptote of the 
vapor feed curve is minus infinity. 
The similarity in shape between the 
asymptotes of the symmetrical curves 
of Figure 6 and the curves of Figure 2 
(Equation 4) will be noted. Equation 
12 can be put into the form 
a7 _ K 
OF K+ Q=We/F) 
Q’ + (Vo/F) 
and Equation 3 is seen to be the spe- 
cial case for this relation for which 
the asymptotes Q and Q’ are one and 
zro, Any plot of Equation 12 is sym- 
metrical about a point midway be- 


(16) 


tween the asymptotes but, obviously, 
the curves are symmetrical between 
P =0 and P= 1.0 only if the asymp- 
totes are equi-distant from P=0.5 
(Equation 13). 

For the conditions given in the first 
paragraph of this section and Equa- 
tions 7 to 10 it can be determined 
that for a known feed three given in- 
dependent conditions can fix the en- 
tire distillation operation including 
the amount of each stream, Thus in 
Equation 12 a set of values for (L/V)s, 
(L/V), and (L/V)» obviously would 
determine the distribution curve. There 
are three inter-ratios possible between 
the terms (L/V)s, (L/V).4 and (L/V)r. 
and any two of these determine the 
third. Then the three independent con- 
stants necessary to fix the operation 
can be put into the form of two of 

“these inter-ratios plus a value for the 
fraction of the tota] feed that goes to 
the overhead product (Vo/F). For 
given values of these inter-ratios the 
distribution curves of Equation 12 are 
identical in shape and go through the 
point P=V,/F at K=1.0. This 
property is shown on Figure 7 for 
the inter-ratios (L/V) r(L/V)s 0.12 
and (L/V),/(L/V)s=0.22, and the 
three values of Vo/F of 0.8, 0.5 and 
0.3 [ (L/V) s==1.543, 2.487 and 3.277]. 

On Figure 8 is presented a typical 
McCabe-Thiele diagram® for a given 
binary distillation. The operation cor- 
responding to the particular operating 
lines shown requires the minimum 
total heat duties of the condenser and 
reboiler for the complete separation 
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FIGURE 6—Five complete infinite plate distribution curves (Equation 12). 
Solid line symmetrical curves—Vy—= Ly = F/2, Vo==Le=F/2 and values of (L/V)s 
= (V/L)a of 1.667, 2.0 and 3.0 as labelled. 
Dashed curve—All liquid feed (Ly—F as labelled) and the conditions Vo — Le —F/2, 


(L/V). = 1.20 and (V/L), = 1.25, 


Dot-dash curve—All vapor feed (Vr==F as labelled) and the conditions Vo = Le F/2, 


(L/V); = 1.25 and (V/L), — 1.25. 
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FIGURE 7—Distribution curves for infinite plate 

operations (Equation 12) for the conditions 

(L/V)a/(L/V)s = 0.22, (L/V)r/(L/V)s = 0.12 

and values of Vo/F of 0.8, 0.5 and 0.3 as 
labelled. 


of the components in a tower of in- 
finite plates. For a tower with a large 
number of plates the optimum opera- 
tion would approach these conditions 
closely. For such an infinite plate op- 
eration constant zones exist on each 
side of the feed inlet, and the liquid 
and vapor compositions of these zones 
and of the feed are al] the same and 
correspond to Point A.° Then the tem- 
peratures of the constant zones and of 
the feed are also all the same and the 
operation corresponds to that for a 
single finite component so that Equa- 
tion 12 applies. It is seen, then, that 
for a binary distillation in a tower 
with a large number of plates the 
optimum operation of minimum heat 
duties for a complete separation can 
be approached closely by means of 
Equation 12. 


As an illustration of the general 
procedures possible in the use of dis- 
tribution curves in distillation design 
a brief example based on the proper- 
ties described above will be given, A 
binary mixture consists essentially of 
58 percent of component “a” and 42 
percent of component “b.” The effec- 
tive relative volatility (at Point A) is 
K,/K, = 1.64. These components are 
to be substantially completely sepa- 
rated in a tower with a large number 
of plates. Quick approximate values 
are desired for the required amounts 
of condenser reflux and reboiler vapor, 
and also a recommended condition 
of the feed. The solution is obtained 
on semi-log paper as shown on Figure 
9. The distribution curve is assumed 
to be a straight line and its slope is 
found by drawing a line (dashed on 
Figure 9) between the points P==0 
at K = 1.0 and P= 1.0 at K=K,/K, 
== 1.64. The distribution curve is then 
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FIGURE 8—McCabe-Thiele diagram for com- 

plete separation of the components with in- 

finite plates. The operating lines shown repre- 
sent the minimum heat requirements. 


drawn as a solid line of this slope 
through the point P == V,/F = 0.58 
at K==1.0. From this line are read 
the operating conditions of K= 
(L/V),==0.75 at P—=0,K=(L/V)>y 
== 0.96 at P=0.5, and K= (L/V)s 
== 1.23 at P= 1.0, From these values 
and Equations 7 and 9 the desired 
amounts of condenser reflux, feed va- 
por and reboiler vapor are readily 
determined to be Lo/F = 1.74, Vr/F 
=0.51 and Vg/F=—1.81. The Mc- 
Cabe-Thiele diagram of Figure 8 is 
for the conditions of this example, and 
(L/V),=0.75 and (L/V)s = 1.23 
are the slopes of the operating lines 
shown. 

A third component, which is 1.15 
times as volatile as component b, is 
present in the feed to this column in 
small amounts, and it is desired to 
know the distribution. The answer is 
read from the dashed line of Figure 9 
as P= 0.28 at K==1.15. 

In this example negligible error is 
introduced by the assumption that the 
distribution curve is a straight line. 
For the conditions given and the size 
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FIGURE 9—Distribution curves for infinite plates 
used in solution of example. See text. 
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graph used the differences could not 
be discerned. In any case only one 
symmetrical curve can result from a 
given set of conditions, and this can 
be readily determined. 

An analogy that has been made is 
that between a distillation column and 
a heat engine. Both degrade heat to 
produce a useful result, separations 
in the one case and work in the other. 
But no usable distillation relations of 
the thermodynamic type based on this 
comparison have been presented. A 
short explanation of this is simply that 
the two processes are not actually 
analogous, More detailed difficulties 
in the development of such relations 
are: First, the amounts of the various 
components in the product streams 
lead to a number of concentration po- 
tentials or “levels,” and the one math- 
ematical form by which these multiple 
levels can be made equivalent to the 
simple, one variable temperature levels 
of heat engines remains to be deter- 
mined, Second, a distillation opera- 
tion actually has three exterior heat 
levels—those of the condenser, feed 
and reboiler—instead of two, so that 
a more complicated form of the rela- 
tions for heat degradation would be 
required. Then it would seem that the 
development of any such overall rela- 
tions of thermodynamic simplicity for 
distillation must be based on the de- 
tails of the process itself, Distribution 
curves might be an advantageous form 
of expression for use in such a de- 
velopment. 

It is interesting to note that finite 
numbers of plates introduce complica- 
tions that cannot be handled in the 
thermodynamic manner so that any 
overall relations developed for dis- 
tillation must be based on an infinite 
plate operation. The one component, 
one temperature system described in 
this section is the simplest case for 
such an operation, and so Equation 12 
might be used as the starting point 
for such a development. The effects 
of finite numbers of plates, then, could 
be given by simple fractions that would 
express the approach to the infinite 
plate operation. Such fractions would 
be functions both of the values of 
(L/V)s, (L/V)4 and (L/V)»r, and of 
the numbers of plates expressed either 
as numbers of equilibrium plates or 
as numbers of actual plates of known 
efficiencies. 


Finite Reflux and Finite Plates 


As the next variation from the ulti- 
mate distillation described in the pre- 
vious section let us consider the frac- 
tionation of a feed mixture with finite 
amounts of reflux and reboiler vapors 











and in a column with finite number 
of plates above and below the feed 
inlet. As before, the components pres. 
ent in the feed in finite amounts have 
identical volatilities and so act as , 
single component for which K — |) 
throughout the tower. The basic rela. 
tions far one component for such cop. 
ditions are Equations 7 and 8 an¢ 
the following (see Figure 1 and the 
nomenclature) : 
(V Joss = (Vy)e Vy)ta== (17 
eee 3 ll 
(Lx) tava = (Lx)r+ (Lx)a= (18) 
(Lx)a-+ (Vy)". 


ZA(Vy)e = (Vy) a+, 
2=S(Lx)e2= (Lx) tes 


where for equilibrium plates** 
ZA = 1+ Ao+ AsAws + - - 
(AnAo- - - AsAisAo) 


















(19) 








and 





2S=14+S.+ S.Sea+-- 
(SwSe-1 - - S2S:Sz) 


These relations can be combined to 
give the following solution: 
=S — (Ar/1 + Ar) 


~ 3§+ZA—1 a 







oe (Vy)c 
J Fz 










Plots of the distribution curves given 
by this relation are shown on Figure 
10 for the symmetrical conditions Vp= 
Ly= F/2, Vo = Le oss F/2 and (L/ 
V)s=(V/L),4 = 1.5, and for equal 
numbers of plates above and below 
the feed inlet of n-==n't=0, 1, 3,7 
and 15 (t—n-+ni'+2=—2, 4,8 16 
and 32). These curves are symmetrical 
about the midpoint and, as with any 
plot of Equation 20, they pass through 
the point P= Vo/F at K= 1.0. They 
show the approach to the infinite plate 
operation of Equation 12 (dashed 
line) with increasing numbers of 
plates, 

On Figure 11 are shown the effects 
on the distribution curves of unequal 
numbers of plates above and belov 
the feed inlet. The amounts of the 
streams of the column are the same 
as for Figure 10, that is, Ve = Le= 
F/2, Vo = La = F/2 and (L/V)s= 
(L/V), = 1.5. For below the feed in 
let the numbers of plates are n' =° 
for all five curves, and for above the 
feed inlet the numbers of plates a 
n=0, 1, 3, 7 and 15 as labelled. The 
dashed line giving the infinite plate 
operation and the curve for n=! — 
3 are the same as for Figure 10. It 
will be observed that the curves ° 
this figure labelled n==7 and n= : 
are almost identical with the n=" 
= 3 curve of Figure 10 at the lower 
end (0< P< 0.1), and are almost 
identical with the n==n'=7 and? 
— nt = 15 curves of Figure 10 at the 
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FIGURE 10—Distribution curves for finite reflux and finite plates FIGURE 11—Distribution curves (Equation 20) for the conditions Vr = 
(Equation 20) for the symmetrical conditions Vr —Lr—= F/2, Vo= Ln Ly = F/2, Vo—=Le=F/2 and (L/V)s = V/La = 1.5, and numbers of 
=F/2 and (L/V)s = (V/L), = 1.5, and for numbers of plates of n = n’ plates of nt = 3 below the feed inlet and n—0O, 1, 3, 7 and 15 above 
=0,1, 3,7 and 15 as labelled (t =n + n'+ 2=2, 4, 8, 16 and 32). the feed inlet as labelled. 














upper ends (0.9<P<1.0). This and such a value of A may be used these arrangements there is no advan- 









































aia ives a very useful approximation for for any stream division for which this tage in splitting the series values given 
towers of more than just a few plates. ratio can be determined. Thus for an for SA and &S (under Equation 19) 
r) (20) On Figure 12 are compared the dis- equilibrium partial condenser Ag = _ into separate terms for the plates and 
tribution curves for n—=n't==3 plates Lo/VcK; but for a total condenser in for the condenser or reboiler. Such 
given (solid lines—Equation 20) and for in- which the liquid condensate is split divisions, instead of being “formally 
Figure J finite plates (dashed lines—Equation between product and reflux, Vo and more correct” are merely less conven- 
y= 12) for four different symmetrical Lg, then Ag=(Lx)¢/(Vy)o—=Le/Ve _ ient. 
| (L/ @ stream conditions, These conditions (it is seen that this value is the same The term Ay/(1 + Ag) of Equation 
equal @ are Vp—=Ly == F/2, Vo == La =F/2 for all of the components), For a con- 20 is used for an “ideal feed zone” for 
below @ and the four values of (L/V)s== denser intermediate between total and which it can be assumed that the liquid 
, 3,7 @ (V/L), of 1.0 (infinite reflux—Equa- partia] enough values must be known and vapor of the feed are in equilib- 
8, 16 @ tion 6), 2.0, 4.0 and © (no reflux— _ so that the individual values of (Vy): rium and that there is no contacting 
trical # Equation 4). At infinite reflux the in- and (Lx)¢ can be determined. Simi- of the liquid in the feed with the vapor 
h any @ finite plate distribution curve is the larly Sg can be defined simply as from the plate below the feed inlet 
rough @@ vertical line K==1.0. At no reflux the (Vy),/(Lx)p, and can be determined nor of the vapor of the feed with the 
They § distribution curves for the two num- by whatever method is necessary. Then liquid of the plate below (Equation 
plate hers of plates are identical. These ajues of A or S can be assigned 17 and 18). If for some unusual rea- 
ashed a show that as the amounts of to the condenser or reboiler exactly son the liquid and vapor of the feed 
< of | x and reboiler vapors are de- ‘libri late. With : ‘libri d : 
eased towards zero the separations as to an equilibrium plate. Wi are not in equilibrium and no con 
oan obtained with a given number of plates ° 
approach more and more closely the 
equal separations given by infinite plates. Or 
velow inversely, as the reflux and reboiler 
| the #f vapors are decreased fewer and fewer 
same #@ plates are required for a given ap- 
a= @ Ptoach to the infinite plate operation. 
r in Generality of Equation 20 e 
=3 The development given for Equa- Po 
> the # Yon 20 was based on the one com- 
; are @ Ponent, one temperature system de- 
The  “tibed. This relation is, however, of 
plate HF uite general application, and it is be- 
fo leved desirable to discuss this in de- 
), It HH ‘ail at this point. 
s of , e absorption factor was defined 
=15 mewith as A==L/VK for an equilib- Bi 0.4 1.0 a 10 
=n re plate, and different values of K 
= an V and K =o we weed for FIGURE 12—Distribution curves for infinite plates (Equation 12—dashed lines) and for fe: 3 
. : —Distributi rv i =nal= 
dt Mh dlnition fa. Py coat pa Rape (Equation 20—solid lines) for the symmetrical conditions Vr —Lr=/2, Vo== La = F/2 
’ ’ and values of (L/V)s'= (V/L), of 1.0 (infinite reflux) 2.0, 4.0 and “(no reflux) as labelled. 






ple material ratio Am == (Lx) m/ (Vy) m, See text. 
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tacting occurs then Ay/(1 -+- Ay) must 
be expressed in the more general form 
of (Lx)»/Fz. When contacting of the 
type described above does occur in 
the feed zone then, instead of A,r/ 
(1 + Ary), there must be used the ratio 
of the net increase in the amount of 
the component in the liquid stream 
from above in passing through the 
feed zone divided by the amount of 
the component entering in the feed. 
The discussion so far has concerned 
only equilibrium plates, and =A and 
=S were defined in terms of such 
plates, But the more basic definitions 
of these terms are simply SA=(Vy) n+; 
/(Vy)o and 3S = (Lx)',/(Lx)'r, 
and these values may be determined 
by whatever methods are required for 
the given conditions. Thus instead of 
equilibrium plates let us consider ac- 
tual plates of known efficiencies. The 
Murphree plate efficiency* for a com- 
ponent can be defined as the amount 
of the component transferred between 
the phases by an actual] plate divided 
by the amount that would have been 
transferred by an equilibrium plate. 
Thus for a plate above the feed inlet 


(Vy) ma — (Vy) *m 


Ew = 
(Vy) ma o— (Vy) m 


where (Vy) m+, and Lx) »-, are for the 
streams to both plates, (Vy)*,, and 
(Lx)*,, are for the streams from an 
actual plate, and (Vy), and (Lx), 
are for the streams from an equilib- 
rium plate. The Murphree efficiency is 
commonly expressed in terms of vapor 
compositions only (values of y), 

form that does not take into account 


(L X) m- 1— (Lx)*m 
(L X) m- a (L xX) m 


the effect of changing amounts of the 
vapor stream. 

With E as given above and A = 
L/VK as for an equilibrium plate the 
following terms can be defined for a 
component: 


ave 


o+ (Lx)o 
ie hes 


ga — - 1+ Aw ee E.. 


E 
ee fare Rae 24 
; ey ay tae 


With these terms the following series 
can be written: 


go= (22) 


(23) 


>A= _— (Vy) a+ 


_ ] of gohi + Zcg_ihs -b -- (gok1 ss -Zn-ihn) 


Thus for an equilibrium partial cop. 
denser go 1/(1 + Ac), and for a 
total condenser go == V,/(V, +. £6) 
which value is the same for all of the 
components. 

By means of such definitions and ar. 
rangements values of the terms YA 
and =S in Equation 20 can be de. 
termined for columns of actual plates 
of known efficiencies just as for col. 
umns of equilibrium plates, A differ. 
ent efficiency can be used for each 
component on each plate if desired, 

In addition to the stepwise contact. 
ing of the counter-current streams ob. 
tained in plate 
column, the 


(25) 





(Vy)o 
The corresponding terms for below 
the feed inlet are 


(Lx)r 


( Lx ) n+ (Vy)e 
1 + Sm(1— Em) 
1 + S. — Em 

Em 

eo a 


(26) 


gr = 


ga! = (27) 


(28) 


hat = 
i+ 


and with these 


? 
(21) terms: 


ae Lx) tava 
(Lx)n 


ss= _ 1+ gtaht, + gtagtihts + - - 
Other forms for these series could be 
given but these are considered most 
convenient for slide rule work. For ge 
and gt, the values of Lx and Vy must 
be determined for the particular con- 
ditions of the condenser and reboiler. 


(eR - - La-1Ga) 


terms SA and 
XS can also be defined in integral 
forms for continuous contacting of 
the streams such as would occur in 
a packed column. These relations, how- 
ever, require a different nomenclature 
and are not included here. 

In conclusion, then, Equation 20 js 
broadly applicable to any double 
counter-current process of the distil- 
lation type and, with properly modi- 
fied terms, can be used to determine 
the distribution curves resulting from 
any such separation procedures. 


-- (gtag's - -gto- -hta) ; (29) 


gtegt, -<- greats 
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quid How Characteristics 
a igut Ow aracterislics 
ind ar. 
ns SA 
pr OF A PIPE LINE AND A CONTROL VALVE 
plates 
r col- 
differ. 
* each 
sired, 
_— OTTO KNEISEL, 
“ae Development Engineer, Hammel-Dahl Company, Providence; R: I. 
, the 
A and 
tegral 
ng of applied to liquid flow in pipe lines 
ur in le sizing of all control valves by bs: FRE CER RETR A ] under the same limitations as for a 
how. present day slide rules or alignment | THE AUTHOR seeks herein to | valve. By the use of the Saph and 
lature JH charts is based on the pressure drop | provide a quantitative solution | Schoder formula it is possible to ex- 
_ Bf across the control valve, completely which will determine pipe size, | press the pipe flow coefficient for tur- 
20 is disregarding the characteristics of the | valve size, pressure drop required | bulent flow by: 
ouble line in which the valve is installed. across the line and control valve, | D**GPM* 
distil To the best of our knowledge all the | the flow rangeability and the | op = 37.85 “ae oe 
modi. necessary factors have not been ar- | flow characteristics of a liquid | % i 
rmin€ @ ranged in a practical network chart | flow system with the following o= Pipe flow coefficient = 
from for easy analysis. | facts known: flow rate (gallons — Pipe internal diameter in inches 
It has heen found possible to deter- | per minute), specific gravity, vis-_ | GPM = Nallons per minite 
mine the correct pressure drop and one gor pe wr oi pipe | aia as tie, SIU 
other characteristics and it is planned | in feet, and permissible line ve- ‘ in 
to discuss the solution of this rrr | locity. . . | 2) Over-all Flow Coefficient of 
193: In doing so it is necessary to define | A practical graphic solution Valve in a Pipe Line. 
No 2} Hf some loosely used terms in develop- | in the form of a network chart 
n., % @ ing ideas for solving the problem. | is given in order that any spe- @ = @ ‘ 
_ | cific problem can be solved mo @)—_— 
n., 2 !) Flow Characteristic and Flow | a . “— up &» wee 
= — or! | the pe oe i Pale- | ad The value of the over-all flow coef- 
The flow characteristic is the rela- | delohia | _ |. ficient of C, can be determined in 
elphia last month of the Instru " t 
tion of the flow rate to the valve lift ment Society of America terms of the valve and pipe flow co- 
ata constant pressure drop. To express efficients. A diagram sketch of a 














the flow characteristic in its most gen- length of pipe of L, equivalent feet, 
eral form, the flow rate is given in q : the control valve, a second length of 
terms of the flow coefficient. The flow GPM = Flow rate in gallons per minute. ¥ equivalent feet, is shown. The pres- 
coefficient is defined as the flow rate Gin :Spesiic EaPRy UNS, sure is indicated at the pipe inlet, 
in gallons per minute of water divided Ap= Pressure drop across valve in psi. valve inlet and outlet, and pipe outlet. 
by the square root of the pressure drop The limits of the definition are that The flow coefficient of the length of 
in pounds per square inch. This defini- the Reynolds number of the flow is pipe L, is equal.to the flow rate in 
ion can be applied to nearly all pieces greater than 4000 and that the liquid gallons per minute divided by the 





C,.= Valve flow coefficient. 




















of hydraulic equipment which have no does not vaporize in the line. square root of the pressure drop across 
moving or very slowly moving parts. The Reynolds number is: the pipe. The flow coefficient of the 
For instance — pipe, pipe _ fittings, R. — 3156 GPM _G valve is equal to the flow rate in gal- 
valves of all kinds, orifice plates and ii DD he lons per minute divided by the square 
Venturi meters, The flow coefficient of R. = Reynolds number root of the pressure drop across the 
a valve is the wide open capacity flow GPM = Gallons per minute valve. The flow coefficient of the length 
rate divided by the square root of the Go Specific gravity of pipe L, is equal to the flow rate in 
Pressure drop across the valve. Gener- fep = Viscosity in centipoises gallons per minute divided by the 
ally the “flow coefficient of a valve” D = Diameter in inches square root of the pressure drop across 








" this paper when a flow coefficient yalue of the flow coefficient of the across the system is equal to the sum 
th Partly open condition is referred to, yalve does not vary greatly with the of the individual pressure drops. 
€term “flow coefficient” will be used Reynolds number 


weans wide open capacity. Therefore, Analysis and trial show that the the length of pipe. The pressure drop 
























whereas “Valve flow coefficient” means when the Reynolds _ _GPM _ GPM GPM 
the wid , , i . uCe = —— ; Cr= . Lee. ae 
€ open capacity flow coefficient. pumber is greater VP,—P, ve VPP, 
C.=GPM,/_G_ than 10,000, 
\ Ap The idea of flow coefficient can be The over-all flow coefficient: 
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GPM 


~ yP—P, 
The pressure drop across the sys- 
tem is: 


P, — P, = (Pi: — Ps) + (P: — Ps) + (Ps — Ps) 


By substitution 


l 318 e Fi f 
Co uC’ + Cy’ + aC’ 





The over-all flow coefficient: 
Ce wa Gale 
VCP + CY’ 

The equation for the equivalent pipe 
cuefficient shows that if both lengths 
of pipe are of the same diameter, the 
pipe flow coefficient varies as the re- 
ciprocal of the square root of the total 
equivalent length of pipe varies. The 
location of the valve in the line does 
not affect the overal] flow coefficient. 
3) The Percentage Pressure Drop 
{cross the Valve. 


The ratio of the pressure drop across 
the valve to the pressure drop across 
the pipe line is 

Fae 


= (— 
Cy 

The percent pressure drop across 

the valve can be found in terms of this 

ratio of flow coefficients. The ratio of 


the drop across the valve to the drop 
across the system is: 


APy = _ WS Pp _ = n* 
APy+APp n*APp-+ APp n?+1 


APy 
APp 





The percent pressure drop across 
the valve is: 








100n’ 
n?+ 1 
a= (-2 . ca 
Cr Cy VL 


4) The Flow Rangeability. 


The flow rangeability of a system 
is the ratio of the maximum flow co- 
efficient to the minimum flow coeffi- 
cient: 


— Cy max 
R= Crmax 
Cy sow 


The flow rangeability is determined 
by the valve rangeability and the per- 
cent pressure drop across the valve. 
The exact relation is shown as follows: 
The minimum flow rate is equa] to the 
minimum valve flow coefficient times 
the square root of the pressure drop 
across the valve: 


GPMaax= Craw V AP + Cr aw VP; — Pr 


The minimum flow rate in the sys- 
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tem of line and valve is equal to the 
minimum valve flow coefficient times 
the square root of the pressure drop 
across the system since, at low flow 


across the valve. 
The maximum flow rate is: 





GPM sax = Cy VPs»— Ps = Cy na 
n’+ 1 
The system flow rangeability is: 
—_. GPM wax —_ . 
22. = R n 
GPM scw "Vat 1 


ie.: The flow rangeability is equal 
to the valve rangeability times the 
square root of the percent pressure 
drop across the valve divided by 100. 

The required rangeability varies 
with each installation; For flow control, 
using an orifice type flowmeter, the 
practical range is about 4 to 1. Using 
a 0 to 10 square root chart between 
about 2.5 and 9.5 would produce about 
a 4-to-l1 range. Temperature control 
may require a rangeability of 10 to 1. 
Pressure contro] may require as much 
as 20 to 1. Level control rangeability 
may be anywhere from two to one to 
several hundred to one. 


5) The Valve Flow Characteristic and 
the System. 


A valve with a linear flow character- 
istic and rangeability of 30 to 1 has the 
equation for flow coefficient as a func- 
tion of the valve lift: 

Cc L, 
a=“)? 0.96 ior + 0.03 
M = A number 
C= Flow coefficient 
Cy= Valve flow coefficient 
L= Lift 
Lm = Maximum lift 

A valve with equal percentage flow 
characteristic is such that for constant 
pressure drop equal increments of 
lift would produce equal percentage 
increments of flow. 

A valve with equal percentage flow 
characteristics and rangeability of 30 
to 1 has the equation: 


M 





C . L 
= 0.03 E**— 
Cy Ty, 


The over-all flow coefficient is then: 
CrCy nCy : MCy a: 
VCr* + Cr yn'Cr + M°CY* 





Co = 





The over-all flow coefficient is either 
less than or equal to the valve flow 

coefficient so that the over-all co- 

efficient can be expressed as a per- 
centage of the valve flow coefficient. 


rates, all of the pressure drop is 


100 Co 


100 n 
Cy = 


V (+-)’ +1 

The over-all flow characteristic cay 
then be plotted in terms of the over-all 
flow coefficient in percentage of valy 
flow coefficient against 
percentage of valve lift. 

Network charts (Chan 
“A”) can be used to solve the folloy. 
ing problem: 

Known: Flowrate in gallons per \ 
minute, liquid specific gravity, equiva. 
lent length of pipe, permissible line \ 
velocity. Te 

Determine: Pipe size, valve siz. 
pressure drop required across line and 
valve, flow rangeability, flow charac. 
teristic, 

Solution: From Chart “Liquid 
Flow—Percent Pressure Drop Acros: 
valve” (Chart “A”). 

a) Pipe size is given by the intersec. 
tion of the velocity line (between 5 
and 10 feet per second) with the gal- 
lons per minute for pipe velocity line 
If viscosity is greater than 50 centi- 
poises check to see that the Reynolds 
number is greater than 4000. 

b) Percent pressure drop across 
valve. Draw a line from the intersec- 
tion of the pipe equivalent length and 
size lines parallel to the 45° lines to 
the intersection with the GPM line 
Continue vertically down to the inter- 
section with the valve lines. Note the 
percent pressure drop for various valve 
sizes. 

c) Flow rangeability equals valve 
rangeability. 


" 





S 
17 o'esse 


Ss 
rm | 


(P;— P,) 















PPE 





% valve drop _ 
100 
d) Flow characteristic for lines! 
and equal percentage valves is shown 
on curves “Over-all Flow Character 
istic” (page 104). 


y 
pipe pass 
eeond, : 
9 feet pei 
the rate ¢ 


Estak 


Genera 


lished gi 


6) Solution of the Practical Problem 


The method of using the network 
chart can best be shown by solving # 
simple example problem. Let us co” 
sider a flow control problem wher 
the maximum flow rate is 100 gallon: : 
per minute of water. As is usually the 
case, we do. not know the equivalen! 
length of pipe between the source a” 

terminal pressure. There 
__nCvy fore, let us consider 8 
I(_x pipe line 10 feet, 10 
\ (+-): +1 feet, and 1000 equivalen' | 
feet length. = 

The pipe size can be selected from co 
the chart by knowing the maximum © | | 
permissible velocity: 11/,-inch pipe 
passes 100 gallons per minute sr 
rate of 20 feet per second. 1¥4-1n¢ 
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P GPM FOR PIPE VELOCITY 
- EQUIVALENT FEET OF PIPE 
tic call | 2 ‘ WN HAT N LIQUID FLOW PERCENT PRESSURE DROP ACROSS 
‘al N SIN IN H-D 3000 VALVE 
ver-all i ' \ ‘ 7 > ny NUK MEAN VELOCITYSAT THE INTERSECTION OF THE PIPE SIZE LINE AN 
— \ \} \ \ x N \ ( \ \ \ THE GPM FOR PIPE VELOCITY READ THE VELOCITY. USE 5 TO 10 Meee, 
nst t \ 4 x . 
. 8 ‘ ‘ 
t Hh NNR TRCN NEN ONT NS, ceagec ae acetate eae ae ee 
(Chan N NY N WN N\ N N SECTION WITH GPM VALUE. THEN HORIZONTAL TO INTER 
follow NIK} NK NN % " SECTION WITH VALVE SIZE LINE READ PERCENT DROP AT 
6 N \ _ 4 q ad N 
~l AAAYARANINWIER 
~quiva NI N 
le lind) NIK NW KIWK \ WN NN & 
: TNS SOINSTN WS <o, 
N 
«ell NW AIWAAATIANN AINA NAIR . 
ne andi) N J N N WA NO “ 
*harae- N a NY N —_ N N\ N\ NJ %, 
N N NN N NI IWANAS 7 
Liquid | 2 Ms pS a SN I / XY NR NX So 
4 Nj ‘ NJ 
9 ISNT NRT 
N\ N ‘N N\ 7 N ‘ WN 9°0 
tersec N N \ NIN NJ N XIN N \N \ NX YY \ ~ Np 
een S| N NIT NAN b 
yeen I = N \ N N RIN S Nw VP 
le gal he NX \\\ \ en oe 
, N N N\ x) 
y line 1% - \ N\ *,,* N ’ 
centi N \ N NX NY PeNIN AK 
ynolds PP SIZE. N ) N N\ N NES RAANAGN ~~ 
} mare \ rat ANNI N he SMAAAA 
N N  &s NAN 
across N 
tersec- x, N » a N NN NIN XN ANAL AL 
ma NINN TNE, 
nes to N 
Hee N MN IN LUN NNS 
inter sie reins 3 2 | NIS&ss N 
te th ese 
yr MEAN VELOCITY 32 N i NN NS 
N FEET PER SEC 2222 
10 8 6 4 sim 2 Oe we ae 
valve GPM VALVE SIZE ._H- RI 
CHART A 
linear Pe Passes at the rate of 15 feet per sible velocity of liquid flow. In auto- locity. Therefore, either a 2- or 3-inch 
rea cond, 2-inch passes at the rate of matic control work it is generally the line could be used. We will now de- 
ites feet per second, and 3-inch passes at practice not to exceed 10 feet per sec- ‘termine the pressure drops if a 2-inch 
he rate of 4 feet per second. ond. For economic reasons 15 feet per Pipe is used and then the pressure 
Established : second is occasionally exceeded. From drop for a 3-inch pipe. 
blem: tablished Plant Standards the above velocity figures a 2-inch line r CPM i ' 
Generally, plant standards are estab- has a 9 feet per second velocity and a a Control of 100 GPM in Various 
twork M lished giving the maximum permis- 3-inch line has a 4 feet per second ve- aden dhees Sean 1 ba ie 
‘ing 8 
; for th i fl . 
- iad Flow Control of 100 GPM in Various Pipe and Valve Sizes eB Rey ag + — —_ 
allons s SS charts, calculation or slide rule. From 
ly the WB quivalent Feet these figures it can be seen why there 
valent Press. is considerable variation from the ex- 
e andi ise | Valve | ‘Drop’ | ‘Prean’ | Across pected pressure drops after installing 
ete | ee) be | es tee melee | eee a valve. For instance, the 3-inch valve 
Jer fm 8 | Inches | psig | Valve | im psig Rv=30 | Percent| Pi—Pa| RK | Percent| Pi—Pa| in 10 feet of 3-inch pipe requires 1 
a. ae 100 99 101 208 | o1 | 110 | 286 | 51 | 197 | 21 pound pressure drop to give the re- 
valent ii 4 . o | Br) mw) he | Ue | | is | it) quired flow. If 4 pounds of pressure 
2 6.25 | 87 72 | 28 39 | 16 | 198 | 7 | 108 8 drop is available and only 100 gallons 
from i 100 9.9 | 10 | 30 99 | 101 | 208 | 88 | 114 28 flow required, in order to -throttle 
mun | is 1H ad so 7) eT ee | BB) OB | 86) ~~ down to this amount a valve with a 
pipe : 6.25 | 98 64 | 207 | 83 75] 273 | 32 | O@ | W linear characteristic will be only one- 
t the : r | Bs it | 382 | 4 ts| | ‘9 13 3 half open. The reason for this is that 
inch a the required flow coefficient is equal to 
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100 divided by the square root of 4 
which is 50. This is one-half the “ 
pacity of the 3-inch valve. 

Obviously it is not necessary to 
make such an extended analysis of 





each installation. Usually there is not 
so much choice in sizes and lengths 
but it can be seen that it is possible 
in a short time to make an extended 
survey. 
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Another Cause for Drop 


It is interesting to note that, in gen- 
eral, when flow conditions are given, 
usually the pressure drop and the flow. 
rate of the system are given. This pres. 
sure drop figure includes factors of 
safety in addition to the estimates of I; NA 
pressure drop across the equipment in MH ively Ic 
the pipe line. Any difference between 
the actual and the estimate must be 
absorbed by the control valve in order 
to have a given flowrate. This fact is 
one of the reasons for the discussion @" 
on the inability to predict pressure jy ed fr 
drops in systems. Another cause is § tha (self 
40 60 found when the percentage pressure J wiside 

drop across the valve is 50 percent or J has deme 

PER CENT VALVE LIFT less. There is relatively little increase J perizatic 
in flow with increasing valve lift, The & ijjition 

FIGURE 1 line loss becomes a major influence By... ¢, 

The over-all flow coefficient in percent of valve flow coefficient versus percent valve lift for a and the contro] valve cannot control bons in 
valve with 30-to-1 rangeability and linear characteristic. adequately. products 

Thus it has been shown possible to ha, and 
determine the performance in advance J 14 0¢ 
and to take necessary steps to obtain @, 
adequate characteristics. 





















































S 
oO 


CA 
a 
— 





is reforn 
atures a1 
ence of 


liquefiab 








nN 
oO 
PER CENT PRESSURE DROP ACROSS VALVE 









































OVERALL COEFFICIENT IN [7 OF VALVE FLOW COEFFICIENT 


°o 


tional re 
ing proc 
of C, ar 





REFERENCES 
“Getting the Most from Automatic Con- olefin co 


80 trol’’ by J. C. Peters, Industrial and Engi cent As 
neering Chemistry, Vol. 33, pp. 1096-1103 ‘ 
September, 1941. velf-conti 


“Piping Handbook,” Sabin Crocker. M contains 
/ 60 


Graw-Hill. 
Fa 40 


“Pressure Drop Tests on Globe and Angle rales, ol] 








@ 
2) 


Valves with Oil and Water Flow” by M 
Karr and L. W. Schutz. used to 
1940 Journal of the American Society 0 stream 
Naval Engineers. B 
productis 


ee jitter 








.°) 
° 





b 
© 














i) 
oO 
PER CENT PRESSURE DROP ACROSS VALVE 






































OVERALL COEFFICIENT IN 7% OF VALVE. FLOW COEFFICIENT 


o 


40 60 
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FIGURE 2 — 
over-all flow coefficient in percent of valve flow coefficient versus percent valve lift for a 


valve with 30-to-1 rangeability and equal percentage characteristic. 
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rs of 

tes of li NAPHTHA polyforming a rela- 
ent in M iively low-octane petroleum fraction 
tween @ i; reformed thermally at high temper- 
st be atures and high pressures in the pres- 
ays ence of a circulating stream of 
ission  iquefiable gases which may be de- 
sgure ved from cracking of the naph- 
se is @ tha (self-contained operation) or from 
sssure MM wlsidé sources. Experimental work’ 
nt or @ has demonstrated that alkylation, poly- 
ease @ yerization, and other reactions of the 
- The BF addition type take place in the Poly- 
UENCE Blom furnace between the hydrocar- 
mntrol Ht hone in the circulating gas and the 
ic products from cracking of the naph- 
wnt tha, and result in an increase in the 


btain 


Con- 
Engi 
-1103 


Angle 


d) 


M 


yield of gasoline compared to conven- 
tional reforming. The catalytic crack- 
ing processes produce large quantities 
of C, and C, fractions which contain 
olefin concentrations of 50 to 70 per- 
cent, As the normal circulating gas in 
lf-contained polyforming operations 
contains only 12 to 15 percent unsatu- 
rales, olefinic refinery gases may be 
wed to enrich the circulating gas 
‘ream. In this manner the gasoline 
production of a unit designed for self. 


M 


FOR MANY YEARS the Polyform process has been an efficient method 
for the conversion of low-octane naphthas and excess refinery gases to 
attractive yields of motor fuels having high motor and research octane 
quality. The inherent flexibility of the process has made it possible to 
adapt both existing and new Polyform installations to the constantly 
changing demands imposed by seasonal variations in refinery operations 
and by modernization of facilities for processing other crude fractions. 
Continued development work has been directed toward keeping abreast 
with the current refining trends of increased crude runs ;and maximum 
production of gasoline by combining the features of maximum naphtha 
charge and conversion of outside refinery gases for economical utilization 
of Polyform capecity. 

This presentation was before the National Petroleum Association meet- 
ing last month in Atlantic oer N.5. 


contained polyforming may be in- 
creased considerably due to the more 
rapid rate of conversion of olefins 
compared to paraffins. Units designed 
for operation with outside gas may be 
more heavily loaded with naphtha 
charge to increase the production of 
high-octane fuel without sacrificing the 
yield of gasoline from the olefinic 


components of the outside gas. 


Previously published information’ * 
on the Polyform process has included 
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FIGURE 1—A schematic flow sheet for the Polyform process. 






Utibza tion of Kefinery Gases 
by the POLYFORM PROCESS 


W. C. OFFUTT, M. C. FOGLE and H. BEUTHER 
Gulf Research and Development Company, Pittsburgh, Pa: 
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data from self-contained operations on 
a variety of naphthag and from opera- 
tions in which outside refinery gases 
were recycled for maximum gasoline 
yield, In most of the work discussed 
in the éarlier literature, both the -par- 
affinic and olefinic components of the 
outside gas were converted almost com- 
pletely by providing sufficient capacity 
for the required volume of gas recycle. 
More extensive' data are now available 
on operations charging outside gas on 
a once-through or partial recycle basis 
where part of the outside gas,’ largely’ 
paraffins, remains unconverted and: is 
rejected from ‘the system, and a major 
portion of the:capacity of: the Poly? 
form furnace is available for magyar 
charge. wn 
The flow for naphtha polytodini 
with outside gas is essentially the same 
as that ‘used for self-cdnta nied poly- 
formitig in which ‘the peeyele, gases are 
derived entirely from cracking ‘of, 
naphtha, The liquefied C, or C,' frae- 
tion is pumped directly into the rich 
naphtha stream, leaving the ‘base of 
the absorber as shown in Figure 1. The 
mixtiire i is puniped ‘to the cracking fur- 
nadé, which: is operated at’ ‘outlet tem- 
peratiires ‘in the’ range of’ 1025 to 
11009: ¥: and pressures of 1000 to 1500 
psi, 'The effluent from the ‘furnace is 
quenched and thert: flashed ‘to separate 
tar and gasoline. The ‘gasoline: is sta- 
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FIGURE 2—Polyforming of Mid-Continent naphtha with 30 percent outside propane-propylene 
(60 percent olefin) effect of total gas circulation. 
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FIGURE 3—Polyforming of Mid-Continent naphtha with 30 percent outside propane-propylene 
(60 percent olefin) effect of total gas circulation. 


bilized to the desired vapor pressure, 
and the overhead gases from the sta- 
bilizer are passed into the bottom of 
the absorber. Fresh naphtha charge is 
pumped to the top of the absorber, 
where it selectively absorbs the quan- 
tity of C, and C, hydrocarbons which 
is desired as recycle. Unconverted pro- 
pane and propylene are rejected from 
the top of the absorber with the lighter 
gases and may be recoyered for sale 
as liquefied petroleum gas or for other 
purposes. 

Self-contained polyforming opera- 
tions maintain a sufficient gas dilution 
in the cracking furnace to permit long, 
coke-free runs in the plant. Naphthas 
of 20 to 45 octane number usually re- 
quire a gas circulation of about 100 


volume t based on naphtha 
charge a distillate having a mo- 


tor octane number in the range of 76 


106 «= (524) 


is produced. Although the C, and C, 
fractions produced by cracking of the 
naphtha contain 40 to 60 percent of 
unsaturates, the olefins are converted 
rapidly by recycling and the equilib- 





rium olefin concentration in the cirey. 
lating gas stream is only 12 to 15 per. 
cent, Since the amount of gasoline 
produced from the circulating gas js 
largely a function, of its olefin cop. 
tent, any outside refinery gas stream 
which is capable of increasing the ole. 
fin content of the circulating gas 
stream can be utilized to advantage 
without increasing the total amount of 
gas recycle. The increase in gasoline 
yield realized from the outside gas is 
dependent upon its volume and olefin 
content. When propane-propylene from 
catalytic cracking is charged to , 
Polyform operation, a major portion 
of the olefins are converted to gasoline 
with no increase in gas circulation 
The unconverted propane-propylene 
which is lean in olefins is rejected 
from the unit. 


Effect of Gas Circulation on 


Conversion of Propane-Propylene 

















Polyform operations charging 
Mid-Continent naphtha of 34 octane 
number indicate that a_ substantial 
quantity of olefinic propane-propylene 
can be converted to gasoline without 
altering the naphtha charge rate and 
without increasing the total gas circu 
lation of a self-contained unit. The 
conversion of outside gas and produc. 
tion of gasoline may be _ increased 
further, however, by providing addi- 
tional capacity for recycling of gas 
Figures 2 and 3 show yields of gaso- 
line plotted against motor and research 
octane numbers, respectively, for self: 
contained polyforming operation 
charging Mid-Continent naphtha and 
operations with 30 volume _percen! 
(based on naphtha charge) of pro 
pane-propylene produced by catalytic 
cracking and containing 60 mol per 
cent of propylene. The runs charging 
the outside gas were made with 10. 
130, and 160 volume percent of total 
gas circulation, compared to 100 vol: 
ume percent for the self-contained op 
erations, Figure 2 includes a curve for 









































































TABLE 1 
Polyforming of Mid-Continent Naphtha with Outside Propane-Propylene 
Effect of Total Gas Circulation 
30 Percent Propane-Propylene (60 Percent Olefin 
Outside Gas....... : ak ae None ———_———-) ————-—)—— oa a 
Total Gas Circulation, Vol. Percent of Naphtha Charge 100 100 130 160 - 
Yields, Vel. Percent of Naphtha Charge: . 
Gasoline (10 R.V.P., 400° F. E.P.)....... 74.7 80.7 82.0 84.1 a 
Gas (C2 and Lighter), F.O.E.......... 13.0 13.0 13.0 13.0 93 
Propylene........ 2.2 21.6 19.7 15.7 r 
1% hh toe 8.4 10.4 10.4 10.4 8. 
Octane Numbers of Gasoline 780 
EE che can kde hdudscccnes’s 76.0 76.0 76.0 76.0 5.4 
ttl icencwerees ashes 87.2 86.7 87.3 87.6 a 
— = SERIE REL | 94.4 94.6 95.2 95.7 ; 
Gasoline Yield from Outside Gas, Vol. Pereent of Gas o - 31 “s 
Outside Gas Converted, Vol. Percent of Gas Charge... 35 42 55 100 
Gasoline Yield from Converted Gas, Vol. Percent of . u“ 
as ciesides Wass excpnes tceeks tices 57 58 5 
— —— = —————— ——— 
No. It 
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‘ons in which the outside pro- 
propylene was recycled until 
completely converted. a 
The effect of total gas circulation is 
sown quantitatively in Table 1 for 
wmparable operations producing dis- 
sllates of 76 motor octane number. 
The increase in gasoline yield, with no 
serease in gas circulation, was 6.0 
percent based on naphtha charge, or 
») volume percent of the outside pro- 
sane-propy lene charge. As 35 percent 
the outside gas was converted under 
ese conditions, the gasoline yield 
ysed on propane-propylene converted 
yas 57 volume percent. This percent- 
we of gasoline from the gas converted 
yas maintained with moderate recycl- 
ing, and the conversion of the outside 
ms was increased to 55 percent with 
: total gas circulation of 160 percent 
twsed on naphtha charge. Although 
the conversion of outside gas and gain 
ngasoline yield are a function of the 
atent to which gas is recycled, there 
appears to be little advantage in oper- 
ting with total gas circulations above 
60 percent in this type of operation 
jue to the excessive polyforming ca- 
pecity required, 


Efect of Gas Circulation on 

Conversion of Butane-Butene 

Similar results are obtained by 
charging excess butane-butene from 
atalytic cracking to a polyforming 
operation on Mid-Continent naphtha. 
figures 4 and 5 show the yield versus 
octane number relationships for oper- 
ations charging 30 volume percent 
(hased on naphtha charge) of butane- 
utene at various percentages of total 
sas circulation, The same relations to 
the base curve for self-contained poly- 
lorming as those obtained with outside 
propane-propylene are found to exist. 
Table 2 shows a comparison of 
\ields at a constant level of 76 motor 
vlane number. When no increase was 
wade in the total gas circulation, the 
sain in yield of gasoline was 5.1 vol- 
ime percent based on naphtha, or 17 
percent of the butane-butene charged. 
\early all of the unconverted butane- 
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FIGURE 4—Polyforming of Mid-Continent Naphtha with 30 percent outside butane-buten 
(50 percent olefin) effect of total gas circulation. . 





90 


T T 
GAS CIRCULATION 


j 


160 

















a 
n 


@ 
be 





LV 














RESEARCH OCTANE NUMBER, CLEAR 





























862 — EE —$}—_—_____----4-. —____ -_4 - My 
NO OUTSIDE GAS 
80 }+— + + —— - —t— —- 
76 UL l L | l 
70 72 74 76 78 80 82 84 86 68 90 92 94 
YIELD OF 10 RVP GASOLINE, VOLUME % OF WNAPHTHA CHARGE 


FIGURE 5— Polyforming of Mid-Continent naphtha with 30 percent outside butane-butene 
(50 percent olefin) effect of total gas circulation. 


butene was retained in the circulating 
gas in these operations due to the pref- 
erential absorption of the heavier com- 
ponents of the stabilizer gas, and a 
large amount of propane-propylene 
was rejected from the unit. Increasing 
the total gas circulation resulted in 
additional gains in yield of gasoline 
and less rejection of propane-propy- 
lene. 
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Polyforming of Mid-Continent Naphtha with Outside Butane-Butene 
Effect of Total Gas Circulation 





























. 30 Percent Butane-Butene (50 Percent Olefin) 
Taide Ga, ET ee eee: None 
— Vol. Percent of ‘Naphtha Charge} 100 100 130 160 230 
Vol. Percent of Naphtha Charge: 
‘ane (10 R.V.P., 400° F. E.P.). 74.7 79.8 82.5 85.1 91.5 
aand Lighter), F.O.E...... 13.0 13.7 14.1 15.1 18.4 
: peaethepylene............. 2.2 19.9 16.6 14.0 2.2 
tee: 1s ea 8.4 10.3 10.3 10.3 9.0 
Votes umbers of Gasoline: 
ie, Cher. 76.0 76.0 76.0 76.0 76.0 
Rewarch, Clear. 9 °°°°°°°""*: 87.2 88.5 88.5 88.3 86.3 
Poo +3 cc. T.EL. |. 94.4 96.3 96.2 95.9 95.1 
Ta etl from Outside Gas, 
ereent of (ias Charge | 17 26 35 56 
——_ -—— 
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Table 3 presents more complete data 
on yields and quality of products from 
representative polyforming operations 
.on Mid-Continent naphtha with outside 
propane-propylene and outside butane- 
butene at various gas circulation rates. 


Effect of Amount of Propane- 
Propylene Charge 


Polyforming operations on Mid- 
Continent naphtha at 100 percent total 
gas circulation indicate that the con- 
version of highly unsaturated outside 
propane-propylene and the percentage 
yield of gasoline obtained from the 
outside gas are relatively independent 
of the amount of gas charged. Figures 
6 and 7 show yields plotted against 
motor and research octane numbers for 
operations charging 15, 30, and 50 vol- 
ume percent of propane-propylene 
from catalytic cracking, as compared 
to opetations with no outside gas. The 
production of gasoline from the Poly- 
form unit increased steadily with the 
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FIGURE 6—Polyforming of Mid-Continent naphtha with outside propane-propylene (60 percent 
olefin) effect of amount of gas. 
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FIGURE 7—Polyforming of Mid-Continent naphtha with outside propane-propylene (60 percent 
olefin) effect of amount of outside gas at 100 percent total gas circulation. 


amount of outside gas pumped into the 
cracking furnace. 

Table 4 shows data selected from the 
curves in Figures 6 and 7 for the pro- 
duction of gasolines of 76 motor oc- 
tane number. The gain in gasoline 
yield was 20 to 22 percent of the pro- 
pane-propylene charge for each of the 
various amounts of outside gas from 
15 to 50 percent based on naphtha 
charge. However, there is a limit to 
the amount of outside gas that a unit 
can charge and yet maintain this rate 
of gasoline production from the out- 
side gas. A summary of yields, charge 
and gasoline inspections, and operat- 
ing conditions for representative poly- 
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forming operations charging various 
amounts of outside gas is presented 


in Table 5. 


Effect of Olefin Content of 
Propane-Propylene Charge 

The olefinic gas content of the fur- 
nace charge in naphtha polyforming 
is the principal factor in determining 
the gasoline production from the cir- 
culating gas stream. For this reason it 
is beneficial to charge outside gases 
which are considerably richer in ole- 
fins than the circulating gas stream of 
the self-contained polyforming opera- 
tion, This circulating gas usually con- 
tains hetween 5 and 20 percent of ole- 


fins, depending upon the type of naph. 
tha, cracking severity, and other Oper. 
ating variables, Both the volume and 
unsaturation of the outside gas charged 
to the unit are factors which determine 
the increase in olefinic gas content of 
the furnace charge and, as a resylt 
the gain in gasoline production. 

Figures 8 and9 show curves of yields 
versus octane numbers for polyforming 
operations charging Mid-Continen 
naphtha with no outside gas and with 
30 volume percent of propane-propy. 
lene containing 40, 60, and 75 percent 
of olefins, The gas circulation was 100 
percent for all operations in order to 
maintain full naphtha charge capacity, 
It is evident that the olefin content of 
the outside gas is reflected by jn. 
creased yields of gasoline. 












Table 6 shows yields obtained from 
the curves in Figures 8 and 9 at a con. 
stant motor octane number of 76, As 
the conversion of the propane-propy- 
lene containing 40 percent of olefin 
was low, a relatively small increase in 
gasoline yield was realized from this 
gas. Additional capacity for gas cir. 








culation must be provided to derive 





an appreciable gain from gas of low 





olefin content. Since extensive con- 





version of the outside gases containing 
6) and 75 percent of olefin occurred. 
sizeable increases in gasoline produc. 
tion were obtained, Table 7 contains 
operating conditions, yields. and prod 
uct inspection data for typical opera 
tions on Mid-Continent naphtha with 
outside propane-prop’ lene of varying 
olefin content. 





Yields from Outside Propane- 
Propylene 







A simple correlation chart has bee 
developed from all of the experimental 
data on polyforming of Mid-Continen! 
naphtha with outside propane-propy: 
lene. Figure 10 relates the yield ol 
gasoline produced from the outside 
and the 
converted propane-propy lene to. the 









gas charged yield of ur 








amount of gas charged. the olefin con 
tent of the outside gas. and the told! 
gas circulations at which the operatio 
is performed. The estimated vields 
from this chart are considered to be 
valid for a wide range of operating 
conditions: distillate octane numbers 
of 74 to 77. olefin content of the out 
gas of 25 to 80 mol percent. 
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TABLE 3 


Polyforming of Mid-Continent Naphtha with Outside Propane-Propylene and Outside Butane-Butene 
' Effect of Total Gas Circulation 







































































Outside Gas. None Propane-Propylene Butane-Butene 
“Foount of Gas, Vol. Percent of Naphtha Charge.................. 30 30 30 30 30 
Olefin Content of Gas, Vol. Percent............... s. 60 60 50 50 50 
Gas Cireulation, Vol. Percent of Naphtha Charge. . 100 130 160 100 130 160 
ing Conditions: 
= Outlet Temperature, °F......... 1095 1085 1085 1085 1085 1085 
Furnace Pressure, Lbs./Square Inch..... 1500 1500 1500 1500 1500 1500 
fields, Vol. Percent of Naphtha Charge: 
Gasoline (10 R.V.P., 400° F. E.P.)... 73.7 80.7 85.0 78.4 82.5 85.1 
Pxeess Butane-Butene............ 0.6 0.8 0.3 3.5 15 1.5 
Propane-Propylene............ Sc pappEeE Reed Ys 2.6 20.0 11.1 19.9 19.9 13.8 
Gas (C2 and Lighter), F.O.E.. 13.3 13.7 15.8 15.0 14,2 15.8 
MRC cascstates 8.9 10.6 10.2 10.6 9.6 9.9 
Charge 
Stock 10 R.V.P. Gasoline 
ons: 
ntity, API... 50.0 54.8 54.9 55.8 | 54.9 55.1 54.9 
Bromine Number. . 63 62 62 62 62 61 
Aniline Point, °F. ... 69 71 75 68 72 71 
Characterization Factor 11.88 } 
4S.T.M. Distillation, °F. (D86-46): 
jee eae ye 198 94 104 95 88 91 106 
10 Percent 284 121 132 127 122 129 135 
50 Percent 338 245 248 239 240 249 251 
90 Percent 385 364 362 357 360 362 366 
BP. 418 | 394 402 391 396 400 400 
Octane Numbers: 
Motor, Clear 33.8 76.4 | 76.5 75.6 76.4 76.0 76.0 
Motor, +1 ec. T.E.L. | 80.4 81.1 80.7 81.4 80.9 81.0 
Motor, +3 ee. T.E.L.. 83.3 83.5 84.0 84.3 84.5 4 
Research, Clear. . 87.7 | 88.2 87.0 88.8 88.5 88.2 
Research, +1 ec. T.E.L. | 92.4 93.2 92.4 93.9 92.9 93.4 
Research, +3 cc. T.E.L. 94.8 | 95.7 95.4 96.6 95.2 95.9 





TABLE 4 
Polyforming of Mid-Continent Naphtha with Outside Propane-Propylene (60% Olefin) 


Effect of Amount of Outside Gas at 100% Total Gas Circulation 

















Amount of Outside Gas, Vol. Percent of Naphtha Charge... 0 | 15 30 
Yields, Vol. Percent of Naphtha Charge: 

Gascline (10 R.V.P., 400° F. E.P.).... 74.7 | 78.0 | 80.7 
Gas (C2 and Lighter), F.O.E.. . 13.0 13.0 | 13.0 

Propane-Propylene. .. . a 2.2 i 21.6 

‘ar 8.4 | 9.0 | 10.4 
Octane Numbers of Gasoline: 

Motor, Clear 76.0 76.0 } 76.0 
Research, Clear 87.2 86.4 86.7 

Research, +3 cc. T.E.L. 94.4 | 94.4 94.6 
yasoline Yield from Outside Gas, Vol. Percent of Gas Charge 22 } 20 
utside Gas Converted, Vol. Percent of Gas Charge..... es 35 
vascline Yield from Converted Gas, Vol. Percent of Gas Converted } 57 


essentially complete conversion of the 
propane-propylene. 

Although Figure 10 was prepared 
irom data on Mid-Continent naphtha 
exclusively, it appears that estimates of 
conversions and gasoline yields from 
outside gas can be made with relative 
safety for polyforming operations 
charging other virgin naphthas at a 
comparable cracking severity. The 
ype of naphtha charge does not ap- 
pear to be an important variable in 
the conversion of outside gas where 
‘W gas circulations are employed. 
Uperations in which outside gas is re- 
yeled until completely converted 
show that the naphtha charge has a 
‘igmiicant effect upon the ultimate 
‘ield of gasoline from the gas and the 
#88 circulation required. 

Table 8 presents data on yields, 
product quality, and operating condi- 
fons for representative polyforming 
“Prations charging outside propane- 
propylene with Eastern Venezuela, Or- 
“viclan, and desulfurized West Texas 
_phthas, a addition to Mid-Continent 
‘uphtha. The table includes one opera- 


ho as . . 
‘non each stock with no outside gas 


| } | 
| 


at a gas circulation of 100 volume per- 


o 


cent, and operations charging 30 per- 


cent of outside gas with no increase 
in gas circulation. If variations in oc- 
tane numbers of the Polyform distil- 
lates are considered in comparing 
yields with and without outside gas, 
this work indicates that the additional 
yields of gasoline obtainable from the 
outside gas are approximately the same 
for each naphtha. These naphthas rep- 
resent a fairly wide range of charge 
stock properties, such as gravity, boil- 
ing range, octane number, and char- 
acterization factor. ‘ 

On the basis of these results from 
miscellaneous naphthas, it is believed 


TABLE 5 


Polyforming of Mid-Continent Naphtha with Outside Propane-Propylene 


Effect of Amount 


of Outside Gas 
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Outside Gas None Propane-Pronylene 
Amount of Gas, Vcl. Percent of Naphtha Charge 15 30 50 
Olefin Content of Gas, Vol. Percent............ rr 60 60 60 
Gas Circulation, Vol. Percent of Naphtha Charge 100 100 100 100 

Operating Conditions: 

Furnace Outlet Temperature, °F... . . 1095 1085 1085 1070 
Furnace Pressure, Lbs./Square Inch.. } 1500 1500 1500 1500 
Yield, Vol. Percent of Naphtha Charge: 
Gasoline (10 R.V.P., 400° F. E.P.).. 73.7 78.8 80.7 89.7 
Excess Butane-Butene........... 0.6 2.6 0.6 1.2 
Propane-Propylene.......... 2.6 12.5 | 21.6 33.4 
Gas (C2 and Lighter), F.0.E. 13.3 11.4 13.6 10.9 
Tar 3 8.9 8.1 9.8 9.3 
| Charge 
Stock 10 R.V.P. Gasoline 
Inspections: 
Gravity, °A.P.I. 50.0 54.8 54.7 54.8 56.3 
Bromine Number. . | 63 59 59 57 
Aniline Point, °F. 69 76 72 85 
Characterization Factor... . | 11.88 | 
aiie Distillation, °F. (D86-46): | ie pe - - r 
MS Destin 4 eruckice deka | 92 
hE EE | 284 |~ 121 | 129 130 130 
soe 2 \|f |8 | fe 
90 Percent Q q 
See 418 394 - 402 404 400 
Octane Numbers: | 
Motor, Clear... .. 33.8 | 76.4 75.0 75.9 74.0 
Motor, +1 cc. T.E.L. 80.4 79.8 79.5 79.3 
_—— ‘ae T.ELL.. ae 4 = Por} 
esearch, Clear........ s ; 
Research, +1 ec. T.E.L. | 924 91.6 92.5 0 
Research, +3 cc. T.E.L.. 94.8 93.9 95.4 92.9 
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aa) i | . 7 . . ¥ 
o = ~ ~ - — — - a outside propane — effect : olefin — of outside gas os my a 
YIELD OF 10 RMP GASOLINE, VOLUME % OF NAPHTHA CHARGE percent total! gas circulation. iV 
that reasonable estimates of gasoline charging virgin naphthas and outside estimate can be accomplished by com. a 
yields and octane numbers can be _ propane-propylene on a once-through bining a calculation from Figure 1( 
made quickly for other operations or partial recycle basis. This type of with one from a simplified yield-oc. J ncurt 1 
tane correlation for self-contained 
TABLE 6 naphtha polyforming presented in an 
Polyforming of Mid-Continent Naphtha with Outside Propane-Propylene earlier publication.” The latter corre. ati tlie 
Effect of Olefin Content of Outside Gas at 100% Total Gas Circulation lation is a nomograph which relates - 
— SS SS SS EEE ES SSS the yield and octane improvement mi 
ee 30 Percent Propane-Propylene from polyforming of virgin naphtha: g gas 
Outside Gas None ° ° vantagec 
Amount of Propylene, mol Percent of Outside Gas 10 60 75 to the characterization factor and mo- 
ber of th htha fy Produce 
Yields, Vol. Percent of Naphtha Charge: tor octane number of the nap tha crackin 
Gaseline (10 R.V.P., 400° F. E.P.) | 7a? 77.6 80.7 82.0 charge eg 
Gas (C2 and Lighter), F.O.E. 13.0 13.0 13.0 13.0 o” . supplem 
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a gasoline from the circulating gas with- 
pt out increasing the total gas recycle. 
| a |_| During periods of butane-butene de- 
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| | | | i 4 
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a performance of these gasolines also 
— indicates good quality at all engine 
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‘Bie synthesis of glycerine on a 
commercial] scale is being realized at 
Shell Chemical Corporation’s $8,000,- 
000 plant recently constructed and 
formally opened last month at Hous- 
ton, The unit is the world’s first com- 
mercial synthetic glycerine plant and 
represents an entirely new industrial 
source for this essential product. 

The manufacturing process utilizes 
petroleum, salt and water, all of which 
are available in plentiful supply. The 
investigation of a glycerine process 
based on petroleum as a raw material 
was a natura] development for Shell 
Chemical as most of their organic 
chemicals are manufactured from 
cracked petroleum gases containing 
propylene, butylenes and other low- 
boiling hydrocarbons. 

Briefly, the process starts with pro- 
pylene, which is chlorinated at high 
temperature to form allyl chloride. 
The allyl chloride is then reacted with 
caustic soda, chlorine, and water 
through a series of steps to form a di- 
lute solution of glycerine. The crude 
glycerine is concentrated, desalted and 
purified. 

Research 


The investigation of a commercially 
feasible glycerine process was under- 
taken nearly 20 years ago by Shell De- 
velopment Company, Shell’s research 
organization. The results of this work 
indicated that the best starting poiht 
for synthetic glycerine manufactute 
was allyl chloride. The problem of 
manufacturing allyl chloride from pro- 
pylene had already been investigated 


112 


{330} 


as a part of the fundamental research 
previously carried out by Shell Devel- 
opment on the chlorination of petro- 
leum-derived hydrocarbons, in gen- 
eral, and of olefins, in particular. 


In this work the mechanism of 
chlorination reactions was investi- 
gated. In the case of olefins, it was de- 
sired to determine the factors favoring 
the substitution of chlorine in the mo- 
lecule, leaving the unsaturated bond 


| 

| RESEARCH and pilot plant work 

| on synthetic glycerine processing 

| was completed more than 10 | 

| years ago but economic condi- | 

| tions, including World War Il 

| factors, forced postponement of | 
actual construction. Now Shell | 
Chemical Corporation's plant 
near Houston is in operation 
with a product more than 99 per- 
cent pure. The unit was officially | 
opened last month with elab- | 
orate ceremonies attended by 
many industry and civic leaders. 


J. Oostermeyer, president of 
Shell Chemical, said the plant 
“would add between 15 and 20 
percent to the country’s produc- 
tion of natural gasoline and 
should make the U.S. independ- 
ent as an jmporter ‘of this prod- 
uct in the future.”' He also an- 
nounced that 14 large consumers 
had contracted’ for a substantial 
part of the plant’s production. 








Special aluminum tank cars at the new Shell Chemical Corporation plant near Houston to carry synthetic glycerine to industrial customers 


unaffected, as opposed to the more 
usual addition reaction. For, if the 
former type of reaction could be made 
to proceed with propylne, the synthe: 
sis of ally] chloride would be achieved. 
This reaction, however, was contrary 
to what was believed at the time con- 
cerning the behavior of chlorine rela: 
tive to a double bond. 

The results of Shell’s research 
proved that, with the proper control 
of temperature, pressure and reactant 
concentration, the substitutive chlor: 
nation of propylene to allyl chloride 
could be achieved in commercially at 
tractive yields. This accomplishment 
has been hailed as an important con 
tribution to organic chemistry. 


Plant Construction 


Although the research and _pilo! 
plant work had been successfully con 
cluded more than 10 years ago, eco 
nomic conditions and the recent wa! 
postponed completion of final plan: 
for construction of the. large scale 
plant. In September, 1947, actual 
groundwork was begun at the Houston 
site and today synthetic glycerine * 
in full commercial production. 


Plant Operation 


In the first step of the process, the 
propylene feed is reacted with chlorine 
at elevated temperatures. Flow rate 
temperature and pressure are 00! 
trolled to obtain optimum reactio! 
conditions for the formation of ally’ 
chloride. The reaction mixture is the 


" Se ‘nr Ta 
Petroleum Refiner—V ol.*27, NO? 








purified | 
steps. 
The pi 
caustic s¢ 
synthesis 
The com 
trolled ce 
perature 
from the 
dilute sol 
The ne 
tion, dese 
slycerine 
to multi 
contain ¢ 
heating ‘ 
slycerine 
the last : 
pumped 
vessel th, 
drawn ar 
tator, for 
After 
the glyce 
Desalting 
evaporate 
distilled 
moving 
ing’ this 
nes of I 


General vic 
synthetic gl 
fon take p 
photo, and 

Store 


October, 





‘comers 


more 
~ the 
nade 
nthe- 
ved. 
rary 
con: 
rela- 


arch 
trol 
‘tant 
lori- 
ride 
y at- 
nent 


jilot 
‘On 
C0 
wal 
ans 
vale 
ual 
ton 


the 
ine 
ites 
oll: 
i0! 
ly 








GLYCERINE SYNTHESIS 





ALLYL CHLORIDE SYNTHESIS 


CRACKED GASES 
CONTAINING 


PETROLEUM CRACKING UNIT PROPYLENE PREPARATION 


CHLORINE 








a 
MIGH PURITY | | 
GLYCERINE | | | 


SHIPPING STORAGE PURIFICATION 
























CRUDE GLYCERINE 
(onvre) 


















INITIAL CONCENTRATION AND DE-SALTING 





FINAL DE-SALTING AND CONCENTRATION 








Block Diagram of Synthetic Glycerine Manufacture 


urified through a series of distillation results in a product of better than 99 
steps. percent purity. 

The purified glycerine is sent to spe- 
cially lined storage equipment until 
ready for shipment. In order to pre- 
vent contamination which might re- 


The pure allyl chloride reacts with 
caustic soda, chlorine and water in the 
ynthesis unit to form crude glycerine. 
The conversion proceeds under con- 
tolled conditions of pH flow rate tem- 
perature and time. The effluent stream 
from the glycerine unit consists of a 
dilute solution of glycerine and salt. 

The next steps consist of concentra- 
tion, desalting and purifying the crude 
elycerine. The raw solution is pumped 
0 multiple effect evaporators which 
contain over a quarter of an acre of 
heating surface. A concentrated salt- 
slycerine slurry is withdrawn from 
the last stage of the evaporators and 
pumped to a settling tank. From this 
vessel the glycerine solution is with- 
drawn and charged to another evapo- 
rator for further concentration. 

After the concentrating operations 
the glycerine is desalted and purified. 
Desalting is performed in a system of 
“aporators in which the glycerine is 
listilled under reduced pressure, re- 
noving the last traces of salt. Follow- 
ng'this the glycerine undergoes a se- 
Nes of purification’ treatmerits which 


Seneral tiew of Shell Chemical Corporation’s 

nite glyccrine plant. Synthesis and purifica- 

‘sn take place in units near the center of the 

photo, and finished, high-purity glycerine is 
Stored in tanks at the far right. 
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sult if ordinary materials were used, 
the product is transported in a fleet of 
made-to-order aluminum tank cars. 
Since glycerine is one of the most 
widely used organic chemicals, it is 
not surprising that its synthesis has 




















































































engaged the attention of research 
workers for many years. 

Its history begins around 1779, 
when:a young Swedish scientist, Dr. 
Karl Wilhelm Scheele, first obtained 
glycerine while heating a mixture of 
olive oil and litharge, which was used 
to make a plaster. On washing the mix- 
ture, a sweet-tasting solution was ob- 
tained which upon evaporation of the 
water yielded a viscous, heavy liquid. 
In the years that followed, Dr. Scheele 
obtained the sweet-tasting substance 
from lard, butter and almond oil, dem- 
‘onstrating its presence in both animal 
and vegetable fats and oils, He called 
this new substance “the sweet prin- 
ciple of fats” (principe doux des 
huiles). Other names given to it were 
“oil sugar” and “Scheele’s sweet prin- 
ciple.” In a paper which appeared in 
the transactions of the Royal Academy 
of Sweden in 1783, Scheele described 
the method of obtaining this sweet oil. 
This is the first written record of glyc- 
erine preparation. 

No use was made of this discovery 
until 1811, when the French chemist, 


Chevreul, initiated his classical investi-. 


ag into the nature of fats and oils. 
studied the composition of this 
sweet liquid and gave to it the name we 
know, glycerine, derived from the 


These columns are part of the fa- 
cilities comprising Shell Chemical Corporation’s 
Houston plant where synthetic glycerine is being 
produced in commercial quantities for the first 
time in history. Basic raw material is cracked 
petroleum gas from an adjoining Shell refinery. 


Greek word for “sweet.” Chevreul’s 
work was reported in the literature 
and other investigators corroborated 
his ideas on the chemical structure of 
fats and their relation to glycerine. In 
1823, Chevreul published the results 
of his researches and proved that fats 
are compounds of glycerine and a fatty 
substance having acid properties. 
Chevreul reported that glycerine could 
be prepared from these fats by treat- 
ing them with alkali. 

Other processes for the hydrolysis 
or saponification of fats and oils were 
developed using various combinations 
of temperature, pressure, and alkali. 
Chevreul’s method of splitting the fat 
molecule into glycerine and soap is 
the primary source of glycerine today 
as a by-product of the soap industry. 

The time was ripe, following Chev- 
reul’s process for soap manufacture 
and glycerine recovery, for putting 
this by-product to work, In 1847, So- 
brero published his discovery of nitro- 
glycerine. Alfred Nobel demonstrated 
its value as an explosive in 1863 and 
some years later found that kieselguhr 
would absorb large quantities of nitro- 
glycerine, in which form it was safe 
to handle. This explosive mixture was 
called dynamite. Following this, Nobel 
worked out the formula for blasting 
gelatin, a mixture of nitroglycerine 
and nitrated cotton. 


Uses Are Varied 


Explosives, cellophane and alkyd 
resins are the major outlets for glyc- 
erine today, although its usefulness is 
by no means confined to these fields. 
In fact, more than 1500 applications 
for glycerine have been recorded. 

It has been found that the human 
body converts approximately 10 per- 
cent of its fat intake into glycerine. 
This disclosure was partly responsible 
for the approval given by the medical 
profession to the use of glycerine in 
the processing of foods. 

In this field glycerine excels because 
it is miscible with polar and non-polar 
materials, retards moisture evapora- 
tion, contributes to the calorific value 
of the food product, and acts as a pre- 
servative, For example, glycerine is 
used in candy to give it a longer shelf 
life and in salad dressings to retard 
oil separation. 

Glycerine is widely used in the prep- 
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aration of medicines, pharmaceyti 
and cosmetics and in the manufacture 
of such every-day articles as cough 
drops, toothpaste, shaving cream an4 
toilet soaps. 

One common use for glycerine js j; 
the processing of tobacco where jj 
humectant properties serve. to keep the 
product sweet-tasting and fresh. 

But most of the nation’s glycerin 
is consumed in the manufacture of 
three types of products . . . resins, cel. 
lophane and explosives. The first of 
these applications, and by far the larg. 
est, is the manufacture of alkyd resin: 
and ester gums, In 1941, more than 4 
million pounds of glycerine were con. 
sumed for this purpose. These resins 
are used in paints, enamels, lacquer 
and other surface coatings. In combi. 
nation with various acids or oils, they 
become the basis for a large percen. 
tage of the baking enamels and quick. 
drying varnishes. 

The second major consumer of glyc. 
erine, cellophane manufacture, ac. 
counts for more than 20 amillion 
pounds annually. Glycerine imparts 
flexibility and toughness to what would 
otherwise be a brittle and_unsatisfac. 
tory wrapping material. For this ap. 
plication the glycerine must be clear 
in color and free from odor in order 
that the wrapping film not contaminate 
the food it encloses. 

The third important use for glyc 
erine is in the explosives industry. In 
excess of 30 million pounds are re 
quired annually for the production of 
explosives used in coal mining, cemen! 
manufacture and other heavy indus 
tries. These and other applications ac 
count for the fact that something like 
200 million pounds of glycerine ar 
consumed annually. 


Production Methods 


In recent years more than thre 
quarters of the nation’s commercial 
glycerine has been produced by the 
soap industry as a by-product of the 
saponification of fats and oils, Th 
balance has come from the manufac 
ture of fatty acids where it is also 
by-product. A third process, fermen 
tation of sugars, was discovered } 
Pasteur in 1858, but has not develope? 
into a large scale source. 

The development of a_ synthetic 
process, which requires only readily 
available raw materials, wil] create # 
additional, stable source of glycerine 
for many users, It is hoped that the 
production of synthetic glycerine will 
encourage the development of new 4? 
plications in which a high quality ™ 
terial is necessary or beneficial. 
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Berore considering the instrumen- 
ution of a fractionation column, it 
is best to consider the process involved 
and what the control problems are. 
fundamentally, fractionation con- 
ists of a series of boilings and con- 
iensations and is being performed to 
gparate a feed stream into two or 
nore products by means of the dif- 
ference in their vapor pressure or 
toiling points. At each step the vapor 
laving the boiling liquid wil] con- 
uin more of the material with the 
lower boiling point than will the liquid 


iensed the liquid that condenses first 
will be richer in the material with the 
highest boiling point. This operation 
ould be accomplished by having a 
erits of units consisting of steam 
oils and condensers, using pumps and 
level controllers to transfer the heavier 
material from one reboiler to the re- 
oiler of the preceding unit, and also 
0 transfer the light condensed ma- 
trial from the condenser to the re- 
boiler of the following unit, Tempera- 
lure controllers or other means of 
regulating the heat flow would be re- 
quired on each reboiler to maintain 
4 proper amount of steam to each 
boiler so that there would be a 
proper temperature gradient as the 
naterial progressed from one unit to 
lhe next. Pressure controllers would 
ve required on each condenser to con- 
‘tl the cooling water to the con- 
lenser so that the proper pressures 
vould be maintained. 

_ltis easy to see that such a distilla- 
‘ln system as this would be very 
lificult to control, and expensive to 
‘sttument and operate. Any modern 
usttument engineer might well shud- 
det if he were handed the problem 
of controlling a series of 100 or more 
boilers so that each was one-tenth 
of a degree higher than the preceding 
me, at the same time maintaining ac- 
‘urate pressure contro] of each unit. 
While industry has never employed 
such a system for thermal] distillation, 
modern f ractionating columns perform 


remaining. Also as this vapor is con- . 
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Universal Oil Products Company, Chicago 


MODERN FRACTIONATION techniques accomplish product separations 
entirely impractical a few years back. A good part of the improvement 
can be properly credited to the development of automatic process control 
methods and equipment. Accurate control of process variables is a 
necessity in any fractionation operation if product quality is to be main- 
tained within close limits. In this connection automatic instruments have 
proved in many instances superior to manual control. The ready avail- 
ability of accurate and dependable control mechanisms for most process 
installations, and the generally increased knowledge of instrument 
selection and application have been important factors. 

The problems of instrument application and selection are, of course, 
quite involved, and somewhat more variable than the types of distillation 
equipment arrangement and operating conditions. The author herein 
reviews the general problem of selecting and applying control instru- 
ments to the principal fractionation equipment arrangements in general . 
commercial use. Part |, which is published in this issue, outlines the 
overall problems, and reviews the methods of pressure control applica- 
ble to various specific fractionation operations. Part II, which will appear 
in the next issue of Petroleum Refiner, is a continuation of this treatment 
and is concerned with composition control and material balance control 
for both continuous and batch type operations. 

This presentation was before the American Society of Mechanical 
Engineers meeting held at Philadelphia last month during the Third 
National Instrument Conference and Exhibit, sponsored by the Instru- 


ment Society of America. 


separations that would require 100 or 
more of the units just described and 
yet use only 5 or 6 control instru- 
ments. These few instruments are used 
to regulate the product flows to and 
from the column and to regulate the 
temperature and pressure at one point 
in the column. The modern fractiona- 
tion column is so designed that by 
fixing these few variables in the col- 
umn, the inherent self-controlling de- 
sign of the column will maintain the 
proper conditions throughout the rest 
of the column. 

A fractionation column consists of 
a series of “bubble trays” placed one 
above the other. They are so designed 
that the vapors from the lower tray 
have to pass through the liquid in the 
tray above it. This action condenses 
out some of the heavier materials in 
the vapors and at the same time vapor- 
izes some of the lighter liquid on the 
tray. Thus, each tray acts as the re- 
boiler for one distillation unit and 
as the condenser for the preceding 
unit. The level on each tray is main- 


tained by a weir placed at one edge. 
When the level builds up, it overflows 
to the next tray. The pressure on each 
tray is maintained for a given through- 
put by the depth that the bubble cap 
is submerged below the surface of the 
liquid on the tray and by the friction 
of the vapors through the bubble caps. 
The temperature on each tray is main- 
tained by the composition of the ma- 
terial on the tray, as each tray is at 
its boiling point, and the equilibrium 
temperature of a liquid at its boiling 
point is dependent upon the pressure. 

Therefore, by controlling the pres- 
sure at one point in the column, the 
design of the column will regulate 
the pressure (and consequently the 
equilibrium condition) throughout the 
column. By controlling the tempera- 
ture or composifion at one point in 
the column, the design of the column 
regulates the temperature or compo- 
sition throughout the fractionation 
column. 


It is apparent that the two main 


problems that the instrument engineer 
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Figure 1. Pressure Control for Vacuum Distillation. (Type 2) 


has are the control of the pressure on 
the column, and the control of_the 
composition by temperature at one 
point in the column. For ease in 
handling this discussion, these prob- 
lems will be discussed separately, i.e., 
pressure contro] and composition con- 
trol. 


Fractionator Pressure Control 

Most fractionation-control systems 
are based upon maintaining a con- 
stant pressure within the column. This 
pressure might be atmospheric, vac- 
uum, or high pressure. Any variation 
from this set pressure will upset the 
control system by changing the equi- 
librium conditions on each tray. This 
constant pressure is obtained by the 
mechanical design of the equipment 
and by proper instrumentation. The 
choice of the latter is dependent upon 
the former. 

Problems of fractionation pressure 
control usually can be separated into 
one of the following types: 1) atmos- 
pheric distillation, 2) vacuum distil- 
lation, and 3) pressure distillation in- 
cluding, a) large amount of uncon- 
densables, b) small amount of uncon- 
densables (overhead product desired 
as liquid), c) mixed uncondensables 
and vapor (overhead product desired 
as liquid), and d) mixed uncondens- 
ables and vapor (overhead product de- 
sired as a vapor. 

It is the purpose of this section to 
outline a pressure control system for 
each type of fractionation control 
problem. 

Type 1, Atmospheric Distillation 
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Naturally, the usual type of atmos- 
pheric distillation will not require any 
sort of pressure control instruments. 
The only requirements are to locate 
a rather large vent on the receiver to 
equalize the pressure and to keep the 
column at substantially the same pres- 
sure as the receiver regardless of the 
load on the column. In the operation 
of a column of this type on very close 
fractionation service, it will be found 
that the quality will change with the 
barometric pressure even though the 
temperatures are held constant. 

On fractionation problems requir- 
ing very close control of the tower, it 
is often necessary to install an abso- 
lute pressure controller and handle the 
tower as in 3b. The tower pressure is 
maintained just slightly higher than 
the highest atmospheric pressure ex- 
pected in the area in order to permit 
the purging of uncondensables that 
might accumulate in the system. 


Type 2. Vacuum Distillation 

(Figure 1) 

A vacuum distillation column is es- 
sentially a low pressure distillation 
unit with the pressure of the system 
controlled by the amount of uncon- 
densables present. The majority of the 
overhead vapors are condensed, and 
the condensation rate in the condenser 
is inversely proportional to the amount 
of uncondensables that are blanketing 
the condensing surface. The uncon- 
densables are pulled off by a vacuum 
source at a rate controlled by the 
pressure controller. 

Themost common vacuum source used 


* consequently, a very narrow throttling 


on fractionation columns is the steam 
jet. It has no moving parts and rp 
quires very little maintenance, It jx 
however, sensitive to changes in steam 
pressure, and for this reason, it jg 
advisable to install a pressure ¢op. 
troller on the steam to keep it at the 
optimum steam pressure required by 
the jet. 

It is not possible to control the sys. 
tem by controlling the steam to the 
jet, as the capacity curve of a given 
jet has a very abrupt break as the 
steam pressure goes below the critical 
value for the jet. 

The recommended contro] system for 
this service uses a control valve ty 
bleed air or gas into the line just 
ahead of the jet. This makes the maxi. 
mum capacity of the jet available t 
handle any surges or upsets in the sys. 
tem. Placing the control valve in the 
vapor line leading to the jet is not 
recommended as the additional pres 
sure drop across the control valve 
would greatly reduce the capacity of a 
given jet. 

It is recommended that the receiver 
pressure be the controlled factor in 
a vacuum-distillation system as this 
will involve the least time lag and. 






















range can be used. 

The pressure of the rest of the sys. 
tem will be proportional to the fric 
tion drop and will differ only by the 
pressure losses in the vapor lines, bub- 
ble trays, condenser, etc. It is neces 
sary for good control’ (and opera 
tion) to reduce these losses to an 
absolute minimum in order to preven 
pressure changes in the column with 
any change in the vapor-flow rate. 

The pressure controller used on « 
vacuum control system should be pro 
vided with a pressure transmitter. This 
transmitter shouldbe located above 
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Figure 2. Pressure Control, Large Amount of 
Uncondensables. (Type 3, Case A!) 
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is pressure tap and have a slight 
ted of air or gas into the line in 
uder to keep it free of any condensate 
at might otherwise collect in this 
line and give a false reading. 

if the product from this still is to 
of a high purity, it is essential 
hat the transmitter be of the absolute- 
pressure type in order to eliminate 
jyctuations in quality with changes 
in atmospheric pressure, 


Type 3. Pressure Distillation 

Case A. Large Amount of Un- 
endensables (Figure 2). This case 
is typified by an absorber. There is 





slarge flow of gas that can be modu- | 
lated by the control valve in order to | 
maintain the proper pressure on the 


system. 


The gas flow is large enough for 
ihe system pressure to respond quickly 
a change in the gas flow, and yet 
he capacity of the system is large 
mough that the controller will not be 
stable. These factors combined with 
ismall time lag in the system make 


2 very 
The 


ervice 


age and need only be a proportional 
otroller not requiring automatic 


reset. 


Case B. Small Amount of Un- 
condensables (Product desired as a 
quid). See Figures 3 and 4, In this 
ase the amount of uncondensable gas 
present is negligible and, consequently, 
snot available for control purposes. 
This system is, therefore, controlled 
y the rate of condensation in 
ondenser. 

The method of controlling the rate 
‘condensation will depend. upon the 
chanical construction of 
lensing equipment. 
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easy system to control. 
controller employed on this 
can use a narrow throttling 
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One method of contro! is to place 
the control valve on the cooling water 
from the condenser. This system is 
only recommended where the cooling 
water contains 
fouling of the tubes in the event of 
high temperature rises encountered in 
the condenser tubes. This method has 
maintenance costs 
the valve is on the water line and will 
give very satisfactory service provided 
the condenser is designed properly. 


chemicals to 


The best condenser for this service 
is a bundle type with the cooling 
water flowing through the tubes. This 
water should be flowing at a rate of 
more than 414 feet per 
the water should have a 
of less than 
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Figure 3. Pressure Control, Small Amount of Uncondensables. (Type 3, Case 8.) 
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prevent 


because 


second, and 
sojourn time 
15 seconds. The shorter 
the sojourn time for the water, the bet- 
ter will be the control obtained, owing 
to the decrease in dead time or lag in 
the system. 

With a properly -designed con- 
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Figure 4. Pressure Control, Small Amount of Uncondensables. (Type 3, Case B Alternate.) 


denser, the pressure controller need 
have only proportional] control, as a 
narrow throttling range is required, 
Automatic reset is not necessary, How- 
ever, as the sojourn time of the water 
increases, it will increase the time lag 
of the system; consequently, the con- 
troller will require a wider throttling 
range and will need automatic reset 
to compensate for the load changes. 
The results obtained by using a wide 
throttling range would not be satis- 
factory for precision - fractionation 
towers because of the length of time 
required for the system to recover 
from an upset. 

It would be impossible to use this 
contro] system, for instance, on a con- 
denser box with submerged tube sec- 
tions. There would be a large time lag 
in the system because of the large 
volume of water in the box. It would 
take quite a while for a change in 
water-flow rate to change the temper- 
ature of thé water in the box and 
finally the condensing rate. 

In the presence of such unfavorable 
time lags, it becomes necessary to 
use a different type of control sys- 
tem, one which permits the water rate 
to remain constant and controls the 
condensing rate by controlling the 
amount of surface exposed to the 
vapors. This is done by placing a con- 
trol valve in the condensate line and 
modulating the flow of condensate from 
the condenser. When the pressure is 
dropping, the valve cuts back on the 
condensate flow, causing it to flood 
more tube surface and, consequently, 
reducing the surface exposed to the 
vapors. The condensing rate is re- 
duced and the pressure tends to rise. 
It is suggested that a vent valve be 
installed to purge the uncondensables 
from the top of the condenser, if it is 
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thought that there is a possibility of 
their building up and blanketing the 
condensing surface. 


Condenser Below Receiver 


A third possibility for this type of 
service is used when the condenser is 
located below the receiver, Many times 
this is done to make the condenser 
available for servicing and to save on 
steel work. It is the usual] practice to 
elevate the bottom of the receiver 10 
to 15 feet above the suction of the 
pump in order to provide a positive 
suction head on the pump. 

In this type of installation the con- 
trol valve is placed in a by-pass from 
the vapor line to the receiver. When 
this valve is open, it equalizes the 
pressure between the vapor line and 
the receiver. This causes the condens- 
ing surface to become flooded with 
condensate because of the 10 to 15 
feet of head that exist in the con- 
densate line from the condenser to 
the receiver. The flooding of the con- 
densing surface causes the pressure 
to build up because of the decrease 
in the condensing rate. Under normal 
operating conditions the sub-cooling 
that the condensate receives in the 
condenser is sufficient to reduce the 
vapor pressure in the receiver. The 
difference in pressure permits the con- 
densate to flow up the 10 to 15 feet 
of pipe that exist between the con- 
denser and receiver. 

A fourth possibility for this type 
of service is a modification of the 
flooded condenser type. Instead of 
placing the control valve on the out- 
let of the condenser, the contro] valve 
is placed in the product stream from 
the receiver, The receiver is run full 
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Figure 5, Pressure Control, Mixed Uncondensables and Vapor, When the 
Overhead Product Is Desired as a Liquid. (Type 3, Case C.) 


and the pressure controller controls 
the product stream valve. The use of 
this control system is not recom- 
mended where the product stream feeds 
a succeeding column or where the feed 
contains any appreciable quantity of 
uncondensable gases. 


Case C. Mixed Uncondensables 
and Vapor (Overhead product desired 
as a liquid). See Figure 5. This case 
is similar to Case B, but the problem 
is complicated by a higher percentage 
of inert gases. 

The uncondensables have to be re- 
moved or they will accumulate and 
blanket off the condensing surface, 
thereby causing loss of control of the 
fractionator pressure. 

The simplest method of handling 
this problem is to bleed off a fixed 
amount of gases and vapors to a lower 
pressure unit, such as an absorption 
tower, if it is present in the system. 
If an absorber is not present, it is 
possible to install a vent condenser to 
recover al] the condensable vapors pos- 
sible from this purge stream. 

It is recommended that the fixed 
continuous purge be used wherever 
economically possible; however, when 
this is not permitted, it is possible to 
modulate the purge stream, This might 
be desirable when the amount of un- 
condensable coming to the tower is 
subject to wide variation over a period 


_ of time. 


As the uncondensables build up in 
the condenser, the pressure controller 
will tend to open up the control valve 
to maintain the proper rate of con- 
densation. This is done by a change 
of air-loading pressure on the dia- 
phragm contro] valve. This air-loading 





Figure 6. Pressure Control, Mixed Uncondensables and Vapor, When the 
Overhead Product Is Desired as a Vapor. (Type 3, Case D.) 


pressure could also be used to operate 
a purge contro] valve, as it passed 
a certain operating pressure. This 
could be done by means of a cali- 
brated valve positioner or a second 
pressure controller. 


Case D. Mixed Uncondensables 
and Vapor (Overhead product desired 
as a vapor). See Figure 6. In this 
case the overhead product is removed 
from the system as a vapor and, con: 
sequently, the pressure controller can 
be used to modulate this flow of vapor 
as it is a major factor, and the system 
will respond to changes in its flow. 

A level controller is installed on 
the overhead receiver to control the 
cooling water to the condenser, It wil 
condense only enough condensate to 
provide the column with reflux. 

Here again this control system de 
pends upon having a properly de 
signed condenser in order to operalt 
satisfactorily. The condenser require: 
a short sojourn time for the water 4 
in case B. 

If the condenser is improperly de 
signed for cooling water control, it 's 
recommended that the cooling wale! 
flow be left at a constant rate and the 
level controller control a stream of 
condensate through a small vaporizer 
and mix it with the vapor from the 
pressure-contro] valve, or if the cool: 
ing water has bad fouling tendencies 
it would be preferable to use & 5)* 
tem similar to the third possibility 
described under Case B and use the 
level controller to control the vapo! 
by-pass with the condenser located 0” 
the ground to make sufficient press’ 
drop available for proper control. 


(End of Part I. Part II in the November 
issue.) 
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PRESSURE DROP 


5 * ractionating ee 


———— 


THE IMPORTANCE of pressure 
drop computations in designing 
bubble trays for fractionating 
towers is pointed out by the 
author and method and equa- 
tions for computing pressure 
drops over bubble trays are 
given. Actual examples of pres- 
sure drop computations are com- 
pared with pressure drops, ob- 
tained from test runs of 20-foot 
diameter (20 traps) and 8-foot 
diameter (16 trays) vacuum frac- 
tionating towers. 





ke computation of pressure drops 
wer bubble trays in fractionating 
towers is of importance in designing 
bubble trays. 

For vacuum towers as well as at- 
mospheric and pressure towers with 
known pressure in the top of the tower, 
the correct pressure in the flash sec- 
tion must be computed in order not 
0 exceed the maximum vapor-liquid 
emperature for the prevailing condi- 
lon, with or without the presence of 
steam, and also for the purpose of 
making a correct heat balance. 

One of the requirements of a prop- 
etly designed bubble tray is that no 
liquid dumping takes place through 
the chimneys or vapor risers. 

To prevent liquid dumping through 
any chimney, there must be sufficient 
‘apor passing through the chimney to 
‘eate a pressure drop that is equal to, 
more than the computed height of 
liquid over or above the top of the 
ser, The liquid height on the tray is 
computed as the sum of the weir 
height, the liquid height over the weir 

id the liquid gradient, assuming for 
‘ls Computation that no vapor passes 
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ro) 18'* 0. D, Experimental 























Pe. ee 
(<] 


20 30 40 50 60 70 


 —_— 


; 











V, - Vapor Velocity Thru Chimney - Ft./Sec, 


FIGURE 1—Experimental 18-inch, outer diameter, Glass Bubble Tower—Pressure Drops through 


lo Liquid on Tray. 


October, 19484 Gulf Publishing Company Publication 
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FIGURE 2—Alignment Chart. (For type of bubble caps see Table 1.) Bubble Tray Design—Pressure 
drop of vapor through dry bubble caps. 


through the liquid and no liquid passes 
through the chimney. 


Actually, for the same height of 
chimney and weirs, and with little or 
no vapors, the liquid will spill or 
dump through the chimneys. Insuffi- 
cient amount of vapor may cause fail- 
ure of the tray or at best poor tray 
efficiency. Liquid-vapor equilibrium is 
not obtained when liquid dumping 
takes place through chimneys, which 
is most likely to occur at the liquid 
inlet side of the tray to the outlet side 


of.the tray below and thereby failing . 


to be properly contacted by the rising 
vapor. This condition is often the re- 
sult of the tower being’ too large in 
diameter for the amount of vapor be- 
ing charged to the tray, and in which 
proper consideration was not. giyen to 
the matter of restricting the number 
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of risers, or increasing the height of 
the riser above the weir height, or 
restricting the vapor passage through 
the riser and bubble cap, which would 
increase the pressure drop and thereby 
cause more equal] distribution of the 
vapor. 


In a properly designed tray, the 
available amount of vapor charge to 
the tray is sufficient to. push the liquid 
which is charged to the tray up into 
the space above the bubble caps, leav- 
ing little or no liquid on the tray. A 
thorough contact of vapor and liquid 
takes place between the trays rather 
than on the trays, which insures a 
high tray efficiency. 


The tray spacing must be such that . 


a minimum or a limited amount of 
entrainment takes place. Large diam- 
eter towers with correspondingly long 





distances between inlet and outlet weir 
are not practical with ow tray spacing 
since the low vapor velocity which js 
required to keep the entrainment at , 
minimum may prove too low to pre. 
vent liquid dumping. — 

The pressure drop across a bubble: 
tray may be computed in two sepa. 
rate steps: 1) vapors flowing through 
risers and caps, and 2) vapors flowing 
through foam and mist in the space 
between the trays. 

The pressure drop due to vapor 
flowing through the chimneys and cap; 
is computed as if no liquid were o 
the tray. This pressure drop is due 
contraction and expansion of the vapor 
as well as friction. Because of the 
short length of passage of the vapor 
through chimney and cap, the pressure 
drop due to friction is negligible and 
is not considered in these compute. 
tions. 


A standard type bubble cap is 
usually designed so that the vapor 
velocity continually decreases as i 
flows from chimney through annular 
area, slot area, and disengaging are 
between the caps, 

The pressure drop, due to vapor 
only over a bubble cap, may be written 


as: 
72 


_p, (1 
g 


Bet= Ba 
2 


hy = Pressure drop due to vapors flov- 
ing through dry bubble caps in 
mm. Hg. 

V:= vapor velocity in chimney—feet 

per second. 

D,= Density of vapors—pounds per 

cubic foot. 

K, = Constant—(a function of the cap 

design). 

The pressure drop varies with the 
proportional areas through the caps: 
chimney area, annular area, slot are 
and disengaging areas. 

By means of data obtained from te 
runs which were conducted by the 
author on an 18-inch diameter & 
perimental glass fractionating towel. 
charging air as vapor and _ water * 
liquid, it has been found that i 
equation (1) 

2g , 

Or h,=.035 V’, Dy (3 


In determining the constant Ky, !! 
is necessary to obtain the data under 
conditions where the flow of the vapors 
is turbulent, since the variation of the 
contraction factor is smal] at turbulet! 
flow but varies considerably when the 
flow is. streamlined. Data for streat 
lined : fléw would cause inaccuralt 
pressure drop computations when es 
trapolated and ‘applied to actual com 
ditions in commercial fractionator 

The experimental ‘glass tower 
ferred.to above was equipped with 19 
cast bubble caps of 27-inch outs! 
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jiameter arranged in three rows, and 
jmilar. in design to standard type 
bubble caps which are used in com- 
nercial towers. The bubble tray spac- 
ings could be changed from 12 inches 
0 36 inches, inclusive, 

On the accompanying Figure 1, hy 
is plotted against V, for K,==.035 
ind Dy == .078. Test data from ‘test 
ans on the 18-inch O.D. glass tower 
iso were plotted. The densities of air 
in the glass tower varied from .072 to 
082. Pressure drops were corrected 
for a density of .078 before being 
plotted on the data sheet. 

Alignment chart, Figure 2, is pre- 
pared to show the relation between 
h,-V,- and D, in (3). 

The pressure drop due to foam and 
nist above the tray is a function of 
the amount, density and distribution 
of liquid, which is charged to the tray. 


TABLE 


Bubble Caps 


The height of the foam and mist above 


the tray times the corresponding grav- | 
ity is a constant for any one tray. The | 
pressure drop due to vapors flowing’ 


through the foam and. mist is com- 
puted as being equivalent to the height 
of liquid above the weir plus half the 
liquid gradient based on the volume 
and gravity of the liquid as it enters 
the tray and when no vapors flow 
through the tray; we have now: 


hi = Ki X& (hz + “hs) KX S XK 1.87 (4) 

h: = Pressure drop due to vapors flow- 
ing through foam and mist above 
the tray—in mm. Hg. 

h: = Liquid height above weir—inches. 

hs = Liquid gradient across tray— 
inches. 

S = Specific gravity of liquid to tray 


K,= Constant; 1.87, conversion factor. 


Since there probably is a certain 
amount of liquid holdup above the 





CAST OR PLATE TYPE Cast 


Cast Cast 








(ap Size—In.. .. . . 
Chimney Size—In. 


2% Dia. 
1.61 Dia. 


5% Hex. 6% Hex. 
3% Hex. 3% Hex. ia. 
Square Inches and Percent Chimney Area 








Chimney Area 





2.04-100 
Annular Area. 2.57-126 
3.24-159 
2.66-130 


8.45-100 11.37-100 | 15.90-100 
8.65-102 14.60-128 | 17.37-109 
10.92-129 22.00-194 | 21.94-138 
13. 25-156 18.83-166 | 18.83-118 























TABLE 2 








Pressure Drop Over Bubble Trays 


tray in addition to uneven distribution 
of liquid, it can be assumed that the 
constant K, is larger than 1.0 by 
comparing computed pressure drops 
with actual pressure drops which are 
measured in commercial towers that 
are now operating, it has been found 


that: 
k; = 1.50 (5) 


is a reasonable and safe constant to 
use, so that (4) becomes: 


Table 1 shows main dimensions and 
areas of some caps to which the above 
outlined constants in equations (3) 
and (6) may be applied. 


Computations for pressure drops 
over bubble trays are based on vapor 
and liquid data obtained from a heat 
balance, and should be computed for 
each bubble tray, or as an average for 
the whole tower, or for section of the 
tower where a reasonably uniform 
change in pressure drop may be as- 
sumed. 


Table 2 shows examples of com- 
putations of pressure drops over bubble 
trays, and the computed over-all pres- 
sure drop compared with pressure 
drops obtained from actual test runs 
of these fractionating towers. 
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VAPOR THROUGH 
CHIMNEYS 


crs | F/S 


Press. Drop 

Dry Caps 

Dy mm. Hg 
#/CF. Hy 


Tray No. 
From Top |= |— 
of Tower 


HOT VOLUME 
LIQUID FLOW 


GPM/Ft. of 
Out. Weir 


Avg. Liq. 
Ht. Above 
Weir 





Sp. Gr. 
GPM Si 








Press. Drop 
Due to Lig. 
mm. 
hi mm. Hg 


Total Average 
Press. Drop | Press. Drop 
per Tray 


Hg per Tray 
mm. Hg 


Trays 








EXAMPLE 1—-20 Foot Vacuum Tower, 614-Inch Plate Caps——266 Caps/Tray—l1 to 4 Incl. 
580 Caps/Tray—S to 20 Incl. 





1167.0 | 


1179.7 | 
1201.0 | 
1228.1 | 
1900.6 
2218.4 
2088.3 
2043.4 
1985.3 
1921.3 
1884.5 
1606.4 
1489.2 
1441.6 
1390.5 
1440.1 
u 1298.0 
. 1254.8 
> | 1244.7 

nd 1155.4 


Total Computed (20 Trays) 
Actual Field Data (20 Trays) ; 
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Example 2 


20-foot Vacuum Tower—614-inch Plate Caps—266 Caps/Tray—1 to 4, 


incl., 580 Caps/Tray—5 to 20, incl. 





lor 2. , 947 
teed 1247 
Sor 6 2095 
ytteeeeecee| 2005 
re --| 1604 
piitsseee.| 1396 
2 1032 


42.44 
42.44 
32.72 
32.72 
25.05 
21.80 
16.12 


0110 
0110 
0262 
0262 
0299 
0281 
0307 


| 
20 Trays)... 
20 Trays) 


Total Computed 
tual Field Data 


266 46 807 
103 
858 
503 
302 
145 

72 


— 
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PAS ees 
COWS mo 


A wt ett ot Be 
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Example 3— 8 


-foot Vacuum Tower—$-inch Cast Cap—111 Caps/Tray— (Overhead Reflux) 





447 | ~~ ‘87. 
146 28. 


Tot Computed (16 Trays)..... 


| 
Bist] 2.83 
ished 1 


9.5 Al -750 
6 -10 -630 








sal Field Dara ees. 














3.69 
‘99 37.44 


37.44 
(38.18) 
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Elliott OXYGEN System 


HOW IT WORKS ... DESCRIPTION OF CYCLE 


B. H. VAN DYKE, Manager 


New Products Department, Elliott Company, Jeannette, Pa 


‘Ds Elliott oxygen process cycle is 
an atmospheric pressure air distillation 
system, combined with a nitrogen liq- 
uefaction and refrigeration system in 
such a manner as to provide a unique 
combination of features and an unus- 
ual degree of safety and flexibility in 
operation. 

The following features are enumer- 
ated and further described herein. 


(1) The plant is not subjected to 
the necessity for periodic shutdowns 
for deriming. 

(2) The system is completely im- 
mune to possible dangers of acety- 
lene explosions, 

(3) The system operates at re- 
duced loads without sacrifice of ef- 
ficiency. 

(4) The system is mechanically 
simplified. 

(5) All controls are automatic. 
They can be set to maintain constant 
purity over the entire range of op- 
erating conditions, or the purity can 
be varied at will by a simple ad- 
justment, 


(6) The recovery of oxygen from 
the air charged to the system is over 
97 percent. The nitrogen leaving the 
process is over 99.5 percent pure. 

(7) Oxygen of any purity can 
be made, 

(8) A plant designed for 95 per- 
cent purity can also simultaneously 
produce 99.5 percent welding grade 
oxygen in quantities as required for 
this purpose. 


The simplified flow diagram, shown. 
is for a plant designed to produce ap- 
proximately 114 tons per day of 95 
percent purity gaseous oxygen, plus 
approximately 6 tons per day of 99.5 
percent high-purity gaseous oxygen, 
plus 332 tons per day of 99.5 percent 
purity dry nitrogen. The recovery of 
oxygen from the air charged to the 
- is approximately 97.5 percent. 

e nitrogen product may be used for 
chemical synthesis without further pur- 
ification. If a nitrogen product of 
higher purity is desired, it may also 
be obtained. The supplemental high 
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MUCH OF THE current intense research and development program of 
the oil industry in the fields of gasoline synthesis and of petrochemicals 
manufacture is hinged on the availability of large quantities of low cost 
oxygen, with high purity a requirement in many cases. Considerable | 


| improvement in oxygen producing methods and plant efficiencies have | 


purity oxygen product is made without 
increasing the horsepower per total 
unit of oxygen produced by the plant. 
This has the effect, in many instances, 
of making it possible for the user to 
obtain his full requirement of high- 
purity oxygen at the same cost per ton 
as the low-purity oxygen. 

Starting at the left-hand side of the 
diagram, outside air enters through 
filter (1) and is compressed in an E]- 
liott single-stage centrifugal blower 
(2) to a pressure only sufficiently 
above atmospheric to overcome fric- 
tion loss in the equipment. In this dia- 
gram this pressure is shown as 22.1] 
psia. This pressure may be increased 
or decreased as an economic balance 
against pressure drop, which in turn 
is related to capital cost of the plant. 
This blower may be turbine or electric 
motor driven; greater flexibility may 
be obtained with turbine drive. A por- 
tion of the incoming air is compressed 
to the same pressure through the ex- 
pander blowers (15), which parallel 


‘ the air charging blower (2). This dis- 


charge from the expander blower joins 
with the discharge from the air-charg- 
ing blower and flows into the bottom 
of a double scrubbing tower (4). 
The air is dehumidified and freed 
of dust before entering the clean-up 
heat exchangers. This is accomplished 
by the use of a scrubbing tower in 
two stages (4) and (5). In section (4), 
river or other circulating water is 
used. In section (5) recirculating re- 
frigerated water is employed so that 


been achieved by a number of new designs, as compared with practice in 
commercial oxygen manufacturing plants of a few years back, and 
there is real promise of the development of highly satisfactory methods. 
The matter is important, as the efficiency of the oxygen plant will be a 
major factor in setting the over-all economics of any hydrocarbon 
processing plants that must, for one reason or another, require quantities 
of oxygen representing appreciable percentages of the plant feed quantity. 


the air leaving the top of the scrubbing 
tower will be at approximately plus 
40° F., dust-free and saturated with 
water vapor. The power required for 
the refrigeration system (6) is a small 
item charged against the total power 
for the production of oxygen. 

The air is next further dehumidifed 
by passing through an_ absorption 
drier (7). This is a conventional sys 
tem using activated alumina or similar 
desiccant and is provided in duplicate 
for regeneration. The air leaving th 
drier will be at a temperature of ap 
proximately plus 70° F., and a dev: 
point of minus 40° F. A dust filter (8) 
is provided to remove traces of dus 
which might break loose from the drie 
during the early stages of operation 

In the clean-up heat exchanger sj* 
tem (9), the air is cooled to a tem 
perature of approximately minus 31( 
F. Nitrogen from the top of the cl 
umn (12) is used as the cooling me 
dium and enters the heat exchangers # 
approximately minus 318° F, In the 
process of cooling, water vapor, carbon 
dioxide, and other impurities © 
tained in the air will be frozen out 0 
the heat exchanger surface, which 
eventually will plug the passages " 
less some provision is made for clear 
ing. 

The nitrogen leaving the warm end 
of the clean-up heat exchanger will 
at a temperature approximately 8 to 
10° lower than the entering air. 1” 
nitrogen is bone dry and is used” 
quantity as required to regenerate 
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95 percent purity oxygen, 6 tons per day 99.5 percent purity oxygen, 332 tons per day 99.5 percent purity nitrogen. 


Simplified flow diagram of Elliott Oxygen Plant to produce 114 tons per day, 


remove deposited impurities from the 
heat exchanger. The system is arranged 
so that through a combination of auto- 
matic valves on a fixed time cycle one 
heat exchanger bank at a time is 
switched from service and purged of 
deposited impurities. Experimental op- 
eration of the pilot plant indicates 
that approximately 10 percent of the 
effluent nitrogen is required for this 
purpose. Since the flow of nitrogen 
through the heat exchanger being 
cleaned will be in series with the flow 
of nitrogen leaving the heat exchanger 
in service, it is necessary to provide 
sufficient pressure from the charging 
blower (2) to overcome this addi- 
tional head, Rather than supply this 
horsepower to 100 percent of the air 
charged, it has been found more eco- 
nomical to install a small exhaust 
blower (10) to suck the smal] amount 
of nitrogen which is required for the 
clean-up operation through the ex- 
changer being cleaned. The nitrogen 
discharging from this blower will then 
carry to waste all of the impurities 
previously deposited from the air. 

The exchangers are automatically 
switched out of service for purging 
every four hours. By reducing the 
dewpoint of the air to minus 40° F. 
before entering the clean-up heat ex- 
changer system the time for clean-up 
of the exchange with respect to water 
vapor is brought into balance with the 
time for carbon dioxide. No economic 
benefit will result from further reduc- 
tion of the dewpoint of the entering 
air. 

By accepted concepts of heat trans- 
fer, such as would be obtained with 
conventional shell and bare tube sur- 
face, over 100,000 square feet would 
be required to perform the air-to-nitro- 
gen exchange. Such a heat exchanger 
would not be practical. The cost would 
be prohibitive, the amount of metal 
to be cooled before the process could 
operate would be tremendous, and the 
exposed cold surface which would have 
to be insulated would be so large that 
it would not be possible to provide 
sufficient refrigeration to make the 
plant operable. From this, it can be 
readily seen that the design of suitable 
heat exchangers is imperative if a low 
cost tonnage oxygen plant is ever to 
become a reality. This has been the 
subject of intensive engineering devel- 
opment and has resulted in a heat 
exchanger surface which can be built 
in standardized sections at moderate 
cost. The heat exchanger lends itself 
to mass production techniques and the 
same standardized sections may be 
used for any plant regardless of ca- 
pacity, This minimizes the replacement 
problem and lowers the plant invest- 
ment. The heat exchanger consists es- 
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sentially of thin copper fins furnace 
bonded between brass plates. The ex- 
changer is manifolded so that one fluid 
will flow in one direction through 
every alternate passage and the other 
fluid will flow in the opposite direc- 
tion through the intermediate passages. 
This arrangement of surface provides 
over 300 square feet of effective sur- 
face per cubic foot of heat exchanger 
volume and corresponds to over 3.5 
square feet per pound of metal. 


Plant Types Compared 

The fact that the air leaving the 
clean-up heat exchanger is at approxi- 
mately 18 psia. and minus 310° F. 
constitutes the basis for the extremely 
effective removal of impurities by the 
Elliott system. 

By contrast in Linde-Frankl type 
oxygen plants, the air at the corre- 
sponding point in the system is at a 
temperature of approximately minus 
270° F.. and a pressure of approxi- 
mately 90 psia. The difference in tem- 
perature of about 40° F. is of great 
importance since in these lower tem- 
perature ranges the vapor pressure of 
carbon dioxide and other impurities 
decreases very rapidly with tempera- 
ture. The vapor pressure of carbon 
dioxide, for example, is cut in half for 
each approximate reduction in tem- 
perature of 8° F. Thus the amount of 
carbon dioxide which can theoretically 
remain in the air leaving the clean-up 
heat exchanger of the Elliott plant is 
approximately one five-hundredth the 
amount which can remain in the air 
leaving the clean-up heat exchanger 
of a Linde-Frankl system. 

Operating experience and the litera- 
ture indicate that Linde-Frank] type 
plants must shut down at regular in- 
tervals for deriming. This involves 
shutting down the plant and warming 
up the equipment so as to remove the 
accumulated deposits of carbon diox- 
ide which otherwise, after a certain 
length of time, will foul the fraction- 
ating column, reboiler surface, revers- 
ing valves, the nozzles of the turbo- 
expander, etc., until the plant becomes 
inoperable, There has been much spec- 
ulation about how frequently these 
shutdowns are required, but the best 
information indicates that the plant 
will have to be out of service approxi- 
mately 2 days out of every 60. 

Since these shutdowns are appar- 
ently caused by accumulated deposits 
of carbon dioxide and since the Elliott 
clean-up system reduces the quantity 
of carbon dioxide by a large ratio over 
other systems, the Elliott system should 
be able to run many times longer, or 
for all practical purposes indefinitely, 
without the plant having to shut 
down for the same cause, By this 
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means, and as confirmed by the per- 
formance of the pilot plant, the EI- 
liott plant will not have to shut down 
for process reasons, and can run in- 
definitely except for periods of regular 
maintenance of the rotating machinery. 

An accumulator (9) is provided in 
the air stream between the clean-up 
heat exchanger system and the main 
column to balance out the pressure 
and temperature fluctuations which oc- 
cur to a slight degree when a heat ex- 
changer is switched. Plants of the 
Linde-Frankl type must switch the 
clean-up heat exchangers or regenera- 
tors on an average of every two or 
three minutes. By virtue of the higher 
air pressure (95 psia., approximately ) 
the surging resulting from switching 
poses a severe problem. In the Elliott 
system the differential pressure be- 
tween the two sides of the heat ex- 
changer which are being switched is 
only a few pounds gage; thus the surge 
is very slight, and the operation takes 
place only once every four hours in- 
stead of every few minutes, Neverthe- 
less, the accumulator does serve a use- 
ful purpose in preventing disturbances 
on the feed tray during these periods. 
Also it acts as a saftey factor in the 
removal of acetylene. 

The high initial and maintenance 
cost of switching valves common to 
other systems is minimized in the El- 
liott system. Simple butterfly type 
valves, which are noted for low main- 
tenance characteristics, are used. These 
valves are designed for operation only 
slightly above atmospheric pressure 
and a few pounds differential. The 
switching valves on other systems, 
functioning every few minutes, must 
be designed for a relatively high pres- 
sure and will always have a differen- 
tial pressure of 60 psi. or more. 

The air leaving the equalizer or ac- 
enters the main column 
(12) at the appropriate tray. 


Pure Liquid Nitrogen Used 

Essentially pure liquid nitrogen is 
supplied to the main column as reflux. 
The quantity is controlled to effect the 
most economic separation of oxygen 
from the air charged. The overhead 
gas from the top of the main column 
will be at a few pounds gage pressure 
and at a temperature of approximately 
minus 318° F., and a purity of ap- 
proximately 99.5 per cent, A portion 
of this nitrogen is used in the clean-up 
heat exchanger to pre-cool the air. An- 
other portion passes through heat ex- 
changer (14), which is a combination 
reflux cooler and high-pressure nitro- 
gen exchanger. This heat exchanger 
warms up the nitrogen a few degrees 
and, in so doing, subcools the reflux 
to minimize flashing before it enters 













the main column. The nitrogen ey. 
changer section provides a means of 
cooling high pressure nitrogen to lig: 
uefaction temperature, The low pres. 
sure nitrogen leaving this heat ey. 
changer passes into another gas-to-gas 
heat exchanger (16). is warmed up 
to approximately 60° F.. and joins 
with the nitrogen which is under the 
same conditions of temperature and 
pressure leaving the clean-up heat ey. 
changer. A portion of this high-purity 
dry nitrogen stream is delivered x 
useful product. The remainder js rp. 
cycled to the process for making reflux 
and refrigeration. This portion passes 
downward into the suction of the ni. 
trocen compressor (19). 

The nitrogen compressor is the prin. 
cipal user of power. It is an Elliot 
multi-stage centrifugal compressor, 
either turbine or electric driven, with 
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a conventional inter and aftercooler. & tionshi 
The nitrogen gas is compressed to ap- & into the 
proximately 93 psia. This main com- & level cc 
pressor always operates on clean dry & the ope 
nitrogen gas, and accordingly. will be comple 
favored from the standpoint of mini- & itself tc 
mizing maintenance cost. The maxi- expand 
mum plant flexibility can be obtained J stream 
by steam turbine drive since the speed § coming 
may be varied so as to increase or & tionatin 
decrease the amount of refrigeration 
and reflux to suit optimum require: 
ments of the plant. 

The compressed nitrogen stream 
leaving the aftercooler is split into The’ 
three streams, one through each of jm ™8e 
exchanger (16, 17 and 18). The bulk (16), \ 
of the flow is through exchanger (16) expand 
in which heat is exchanged against the Pett 
low-pressure cold nitrogen leaving the kan. 
top of the fractionating column and re 7 
exchanger (14). This high-pressure Th t 
low-pressure nitrogen heat exchanger ns cot 
is simply a “bootstrap” device for the Pagll 
purpose of raising the temperature — i 
level of the low-pressure cold nitrogen ae ' 
gas to a point where it can be cor ris 
veniently handled in a compress, @ y. — 
then putting the cold back into th Pr 
high-pressure stream. loading 

A sufficient quantity of the nitrogen uae 
leaving exchanger (16) passes through a 
the turbo-expander (15) as require’ i | em 
to produce the entire amount of refrig reflux ” 
eration for the plant. The temperatur @ is 
to the expander is approximately minus sider i 
253° F.. leaving at approximately an 
minus 318° F. The energy from the Th. 
expander drives an integral centrifuge! de ty 
blower which parallels and core Pm 
spondingly reduces the power requ This he 
by the charging air blower. It has heen heitee 
confirmed ‘by the operation of & My. it 
pilot plant, that a deficiency of refng the mak 
eration will always reflect in @ low supp 
ering of the oxygen liquid level in Ellion | 
reboiler of the main column and centage 





a surplus of refrigeration will 
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Fin stampings for gas-to-gas heat exchanger. 













1, with #@ in an increase of this level. This rela- latitude in operational flexibility. The purity column, The overhead gas from 
cooler. M tionship is utilized to control the flow quantity of liquid nitrogen required this column will be essentially 95 per- 
to ap- #@ into the expander by means of a liquid for this distillation can be related to cent purity gaseous oxygen and simply 
1 com: level controller in such a manner that. a temperature difference between the joins with the low purity gaseous oxy- 
in dry the operation of the expander becomes top of the column and a point approxi- gen stream. The high-purity oxygen 
vill be J completely automatic and will adjust mately five trays further down. This product is taken off above the liquid 
"mini: @ itself to changes in plant demand, The phenomenon can be utilized by means _ level of the oxygen in the reboiler of 
maxi: expander discharge joins with the of a temperature difference controller the high-purity column and gives up 
tained JH stream of cold, low-pressure nitrogen to control the speed of the turbine its cold by exchange against some of 
speed @ coming from the top of the main frac- driving the nitrogen compressor so the high-pressure gaseous nitrogen 
ase or i tionating column. that under any condition of operation from the nitrogen compressor through 
ration of the plant the amount of liquid exchanger (18), and is delivered at 
quire: Nitrogen Liquefied by nitrogen supplied as reflux will always essentially room temperature as the 

Condensation be the optimum quantity equivalent to high-purity product, The nitrogen side 
stream Th Ee ‘ : the lowest total horsepower per unit of the reboiler of the high-purity col- 
t into e remainder of the high-pressure of useful d : ; 

; , product. umn parallels the nitrogen side of the 
ch of fy Mitogen stream leaving exchanger ar ; scheller of the main eoledn. aie o> 
» bulk (10), which is not diverted into the Distillation takes place in the col- dens} f ni dite cake 

(16) pander, passes down through the Wn and results in liquid oxygen col- @ensing of nitrogen in this rebouler 
; t, ff tittogen exchanger section of heat ex- lecting in the reboiler at a purity Provides the heat to boil off the high- 
os . dese (14) and joins with the cold corresponding to the purity of the purity oxygen product and the vapor 
pba high-pressure leat stiisiee coming principal oxygen product, which for loading for the operation of the col- 
nda ee. the cnthindtnn (17) and (18). the case being described is 95 percent. umn. The liquid nitrogen condensed in 
a The combined streams then enter the The gaseous oxygen product is taken the reboiler flows by its own pressure 
or the A togen sides of the reboilers of the off at approximately 5 psig. and the head and joins with the liquid nitro- 
ature ( ™in and high-purity columns. At this corresponding saturation temperature gen going into the top of the main 
trogen Pont the nitrogen is liquefied by con- and warmed up to room temperature column. In this manner the high- 
‘ con MY tsing against the liquid oxygen on through heat exchanger (17). Thus the purity column can deliver any quan- 
vessot, Ue other side of the reboiler tubes. cold from the oxygen product is re- tty of high-purity oxygen within the 
to te i lis provides the heat to boil off the turned to the system via the high- design limits and virtually floats on 

oxygen products and to provide vapor Pressure nitrogen stream. the system with the main column. 
rose loading for the columns. The liquid The purity of the oxygen product 4 < 
- nitrogen is controlled by a liquid-level bears a definite relationshp to the Operation Termed Flexible 
quired controller and passes up to the top of temperature distribution between the This combination of functions in 
refri¢: the main column as liquid nitrogen liquid oxygen in the reboiler and a_ the Elliott cycle makes it possible to 
ature reflux. No pump is required since the point in the column approximately obtain an unusual degree of flexibility 
minus | °P Column pressure is always con- five trays higher which can be utilized in operation. The plant can deliver 
nately siderably less than the pressure in the to control the oxygen purity either any quantity of product required over 
m the Mm “Togen side of the reboiler. by regulating the valve on the oxygen a wide range of variable conditions 
ifugal |. '2€ quantity of reflux may be varied product stream or by controlling the within the design limits of the plant 
corre he by increasing or decreasing speed of the turbine which drives the while maintaining constant purity ir- 
qui ’ Speed of the nitrogen compressor. air charging blower. respective of weather conditions, sea- 
5 beet is function is entirely independent of The system can make both high- sons of the year, and other factors 
if the Pi caprgee of air charged to the sys- purity and low-purity oxygen simul- which effect the performance of a 
ref rig: he It is this separate control over taneously, A-+smal] stripper column low-temperature process. The various 
, low pe making of nitrogen reflux and the (13) is situated at a level beneath functions will automatically adjust 
in the see of refrigeration that gives the the main column in such a manner that themselves to the lowest horsepower 
d thal lott system its extremely high per- 95 percent purity liquid oxygen feeds per unit of oxygen product, The plant 


“enlage of oxygen recovery and a wide 


as overhead to the top of the high- 
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can operate down to approximately 
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Section model of gas-to-gas heat exchanger. 


two-thirds of full capacity without any 
sacrifice of horsepower per unit of oxy- 
gen product. 

To illustrate how the controls on the 
Elliott system wil] respond, suppose 
the plant is operating at reduced ca- 
pacity and more oxygen is demanded. 
The oxygen product valve will open 
and more gas immediately is with- 
drawn. While the plant is adjusting 
itself the need will be satisfied by 
working on the reserve of liquid oxy- 
gen stored in the reboiler. The ten- 
dency will be to slightly drop the pur- 
ity, This indication will be picked up 
on the temperature difference con- 
troller which will increase the speed 
of the air-charging blower. This in- 
creases the flow of conditioned air 
charged to the main column and im- 
mediately requires more liquid nitro- 
gen reflux to effect a distillation. The 
temperature difference controller at 
the top of the column picks up the 
signal that the plant is deficient in re- 
flux and speeds up the nitrogen com- 
pressor. The plant will again come 
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into balance for the new operating con- 
dition in approximately 30 minutes. 
When reducing in cavacitv the re- 
verse procedure will] take place. 
There is a long history of explo- 
sions in oxygen plants resulting from 
the accumulation of acetylene from the 
air, which is almost always present in 
minute quantities, and concentrates in 
the liquid oxygen in the reboiler of 
the fractionating column. In the Linde- 
Frankl type oxygen plants the air can 
only be precooled to a_ saturation 
temperature corresponding to the air 
pressure and this is not low enough to 
remove any acetylene while the air 
passes through the clean-up heat ex- 
changer or regenerator with the result 
that the acetylene works its way ulti- 
mately into the column. A concentra- 
tion of from 5 to 6 parts per million 
of acetylene in liquid oxygen is said 
to be dangerous, and according to 
the best opinions is the cause of the 
explosions which occur. There are sev- 
eral methods proposed for minimizing 
this problem, but the mental hazard 





always exists, and the methods which 
must be used are costly from the stand. 
point of power and depend to a grea 
extent on the human element, Th 
analysis of the quantity of acetylene 
in the liquid oxygen must be frequent}; 
determined so that by blowing down, 
the concentration may be kept to with. 
in safe limits. 


Safeguards Described 


In the Elliott system, by virtue of 
starting off at a lower pressure, the air 
is cooled to a considerably lower satura. 
tion temperature. It has been confirmed 
by operation of the pilot plant tha 
acetylene is actually frozen out on the 
clean-up heat exchanger surface in ex. 
actly the same manner as the carbon 
dioxide and water vapor. The air leay. 
ing the clean-up heat exchanger is 
saturated with acetylene under the con. 
ditions of temperature and pressure. 
This quantity is considerably less than 
the quantity which the gaseous oxygen 
product can always remove continu: 
ously from the system with the result 
that a dangerous concentration cannot 
build up in the liquid oxygen in the 
reboiler. | 

As a further safeguard, the accu 
mulator (11) is filled with silica gel 
so as to take advantage of the excellent 
absorptive ability of this material] for 
acetylene at low temperature, should 
the operators through some maloper- 
ation permit the temperature of the 
air leaving the clean-up heat exchanger 
system to rise above the level required 
for acetylene removal. The size of the 
accumulator is such that it will ade 
quately take care of the acetylene 
which will reach that point for at leas! 
six months without attention. The accu 
mulator is installed with a by-pass sys 
tem so that every six months, withou! 
otherwise disturbing the operation of 
the plant, it may be removed from 
service and purged with warm dry ¢ 
fluent nitrogen. 

This is a “fool proof” combination 
of functions to remove acetylene, which 
has been thoroughly demonstrated in 
the operation of the pilot plant. After 
nine weeks of continuous operalio? 
analysis showed no traces of acetylene 
in the liquid oxygen in the reboiler, 
although traces were found in the & 
tering air and other parts of the s¥* 
tem ahead of the main column, _ 

A series of technical papers 5 ™ 
preparation to describe from an enet 
neering point of view the technica! 
aspects of the cycle and its —_ 
components, and soon will be aval” 
able. The Elliott Company has appli 
for patents on the over-all cycle # 
well as oa the details of the clean? 
system and various other features. 
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() RGANIZED accident prevention 
vhich began in 1912 has already saved 
in industry alone the lives of a popu- 
lation equal to that of Cincinnati. 

Engineering, one of the three E’s 
discussed here, has had a major part 
in this endeavor. 

Born in 1912, Engineering has now 
teome a mature man and in addition 
ocontinuing with its own responsibili- 
ties, this phase of accident prevention 
aust look after the growth of its two 
younger brothers, Education and En- 
forcement. 

When we break ‘Engineering for 
Safety” down, we find it is a three- 
level job. 

|) Over-all planning, designing, 
and layout. 

2) Intermediate or that phase that 
s associated with the plant or specific 
company, 

3) Engineering on the job. 

This discussion of engineering will 
te confined to oil refining, regarded 
és a hazardous industry. However, 
many of the ideas and principles ad- 
vanced here are also applicable to 
many other industries. 


The following objectives are to be 
found in this level of engineering, 
7 planning, designing, and lay- 
Out, 

(¢) The establishment of safe dis- 
ances between buildings, areas or 
wits—In oil refining this objective is 
suggested by the Committee on Fire 
vention, Division of Refining, 
“merican Petroleum Institute, which 
Yecifies area for plant sufficient to 


ri exposure from one unit to an- 
other, 


(b) The limiting of man exposure— 
“re again the Committee on Fire Pre- 
mation, Division of Oil Refining, 
“merican Petroleum Institute. has this 





in mind when it suggests locating of- 
fices, laboratories, plant hospital, and 
service shops remote from the process- 
ing units. 

(c) Limiting the quantity of haz- 
ardous material in any given place at 
any given time—Oil refineries endeavor 
to achieve this by specifying the ca- 
pacity of protective dikes, storing of 
products according to nature and sys- 
tematic arrangement and location of 
groups of tanks and tank farms. 

(d) Localizing Explosions—Oil re- 
fineries rely on ample spacing to lo- 
calize explosions. 

(e) Limiting Violence Through Ex- 
pansion—Oil refineries do this by pro- 
viding explosion doors on certain 
tanks, 

The limited number of fatalities in 
refinery explosions or flashes can be 
attributed to natural expansion and the 
limited number of persons usually 
exposed. 


Intermediate Level 


The engineering in this level is 
performed by an engineer or group of 
engineers employed by the concern 
producing the product. This may be a 
simple organization consisting of one 
or a few engineers or it may be an 
elaborate organization depending on 
nature of the industry or plant. 

It is not the author’s intention to 
draw up an ideal engineering setup so 
let us assume a simple organization 
so as to better understand the effects 
of “Engineering for Safety” at the in- 
termediate level. 

At the Ashland plant this work is 
guided by the plant engineer whose 
job is to incorporate safety into the 
local plans, designs and installations. 
He is responsible for providing ample 
clearance, safe location, and safe oper- 
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ation of currently installed equipment. 

Ashland next has an engineer known 
as the technical service supervisor. His 
job is to specify the temperatures and 
pressures of processing. He is also re- 
sponsible for safe processing methods; 
and lastly he is required to cooperate 
with other engineers in the selection 
and placement of equipment to assure 
maximum safety. To accomplish these 
tasks, this department of local engi- 
neers operate a pilot plant to study 
safe processing in miniature. 

There also is an engineer known as 
equipment inspection engineer whose 
duties are: 

1) Pass upon strength of equip- 
ment with regard to safety. 

2) Pass upon kind of material to be 
used in processing such as piping, ves- 
sels, tanks, and towers. 

3) Qualify welders and pass upon 
their methods and workmanship. 

4) Make continuous inspections 
utilizing many types of measuring 
devices and techniques to accurately 
determine wear and deterioration of 
equipment. ’ 

5) He studies the causes of deterio- 
ration, corrosion, pitting, etc., and 
wherever possible recommend reme- 
dies. 

During each cleanout or turn-around 
shutdown he inspects the equipment 
from stem to stern making hammer 
tests, calipering, sentinel drilling, and 
if necessary, obtaining X-ray pictures 
of equipment. His records show the 
original thickness of equipment and 
just as soon as it approaches retire- 
ment thickness he orders replacement. 

During turn-arounds these engineers 
are busy as the proverbial bee. 

Next Ashland has an electrical en- 
gineer whose duties toward safety are: 

1) Safe performance of electrical 
equipment. 
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2) Guarding electrical equipment. 

3) Providing safe and sufficient il- 
lumination. 

4) Installing explosion - proof and 
vapor-proof equipment in critical loca- 
tions. 

5) Controlling stray current and 
static electricity by bonding, ground- 
ing, or insulating. 

Periodically he overhauls all motors 
to assure that they are in the original 
explosion-proof condition as received 
from the manufacturer. He also repairs 
al] electric extension lights and elec- 
tric welders and cables to assure safe 
operation. 

Other engineering services engaged 
in promoting safety, which may be 
outside agencies, are 1) Research, 2) 
Statistical, 3) Safety apparel and 
equipment, and 4) Consultant. 

Research—Research engineers are 
responsible for: 

1) Providing information on new 
products so as to familiarize industry 
with their behavior. 

2) Determining physical character- 
istics such as explosive ranges, igni- 
tion temperatures, flash points, vapor 
pressures, flammability, and physio- 
logical effects, 

3) Assist in determining nature and 
extent of hazards so that industry can 
provide proper precautionary meas- 
ures, 

Statistical Engineering—This group 
provides scientific arrangement of ac- 
cident experience by: 

1) Cause analysis. 

2) Frequency and severity. 

3) Accident costs. 

4) Accident trends. 

Safety Apparel and Equipment En- 
gineering—This group designs, manu- 
factures, and sells protective equip- 
ment to industry such as: 

1) Wearing apparel (safety shoes, 
goggles, and eye shields, rubber. 
leather, and asbestos clothing, and 
head protection. ) 

2) Respiratory aids such as exhaust 
systems to eliminate impurities from 
the working atmosphere, dust and 
chemical cartridge respirators, gas 
masks, fresh air masks, and self con- 

tained oxygen, self contained air 
breathing apparatus. 

3) Detecting devices such as gas in- 
dicators, gas detectors, and gas alarms. 

4) Many types of fire protection 
and extinguishing equipment. 

Consultant-Advisory Engineers 
Many national, state, and private in- 
dustrial agencies provide industry with 
scientific and engineering information 
among these being National Safety 
Council, American Petroleum Insti- 
tute, U. S. Bureau of Mines, American 
Standards Association, National Fire 
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Protection Association, National Bu- 
reau of Standards, U. S. Department 
of Labor, Underwriters’ Laboratories, 
insurance companies, and many state 
bureaus, 


On-the-Job Engineering 


This is the lowest level of the three, 
but very practical and beneficial to 
safety since it compensates for the in- 
adequacies of the other two levels of 
engineering. It utilizes service experi- 
ence and provides the benefits of 
workers’ and supervisors’ ingenuity. 

Despite the careful planning of the 
two upper levels of engineering to 
apply every safeguard to layout, de- 
sign, and equipment, on-the-job ex- 
perience often discloses deficiencies, 
so wide awake supervisors and skill- 
ful workers often “invent” the neces- 
sary safeguards. 

At the Ashland plant many home- 
made guards have been made to safe- 
guard against equipment hazards. 

In addition, mechanics have intro- 
duced many original pieces of fire 
fighting equipment, among them being 
a monitor cart which contains 200 feet 
of hose and a fixed nozzle which can 
be operated and controlled by one 


—Courtesy National Safety Council, Chics 
; 
man whereas the standard hose aml 
nozzle requires at least three men @ 
plant pressure, They have also pet 
fected steam smothering hoses, lances 
and nozzles. 

All of us are familiar with i 
many ingenious ways that overheal 
and out of reach valves are oper 
from a safe distance by local inver 
tions such as rods and chains. 


Conclusion 


In closing these matters should * 
pointed out: 

The three levels of engineering |! 
reviewed cover the major part of ! 
problem of preventing accident 
through engineering. 

Man failure is responsible for # 
least 88 percent of the accidents wihil 
faulty conditions of equipment 's 
cause of about 10 percent of the 3% 
dents. This division of cause can mee 
one of two things; either education ° 
employes and enforcement of regult 
tions (the other two E’s on this p” 
gram) haven’t made as much progr 
toward accident prevention as &? 
neering or that the elimination of mat 
failure is the more effective fel 
accident preveniion. 
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MINIMUM REFLUX RATIO— 
(HE COLBURN CORRELATION 









DISTILLATION equipment represents a considerable segment of the 
total process plant investment, and the resolution of distillation process 
problems demands a large share of the energies of design and operating 
engineers. Distillation calculations for the lighter hydrocarbons involve 
complex algebraic type solutions, and it is common practice for process 
engineers to spend hours or even days in the determination of conditions 
about a single fractionating tower. This is especially noticeable when 
rigorous “tray-to-tray” type calculations are made. To speed up design 
and process control work various short-cut methods have been developed. 
Considerable progress has been made in this direction and this present 
article should prove a useful addition to this work. 

The authors are both connected with the College of Engineering, Lou- 
isiana State University, Baton Rouge, Bailey as a graduate student and 
Coates as professor of chemical engineering. 


NOMENCLATURE 


a= relative volatility with respect to the heavy key component 

c= correction factor 

d= mols of a given component appearing in the overhead 

F = total mols of feed 

K = equilibrium constant 

l= mols of a given component in liquid phase 

L=total mols of liquid downflow 

* = relative volatility with respect to the light key component 
= a/ oi 

¥=empirical factor 

q== total heat needed to convert one mole of feed into saturated vapor 
divided by the molal latent heat —= approximately mo] percent 
of liquid in the feed 

t= ratio of mols of light key to heavy key component at pinch 

R= reflux ratio, mols of liquid flowing in fractionating section per 
mole of overhead product 

v= mols of a given component in the vapor phase 

V=total mols of vapor upflow | 

w= total mols of a given component appearing in the bottoms 


Subscripts 


h = heavier than the heavy key component 
hk == heavy key component 

| = lighter than the light key component 
1k = light key component 
m = stripping pinch . 
M = minimum 

n = fractionating pinch 
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Simplified Whlt:- Component 
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RAYMOND V. BAILEY 
and 
JESSE COATES 


| 5 ai recently the problem of 
calculating the minimum reflux ratio 
has been time consuming and labori- 
ous. Several methods **** have 
been proposed to simplify these cal- 
culations. Among these, the method of 
Colburn? is very accurate, but requires 
considerable time in application. The 
method of Underwood** is rigorous 
for cases of constant relative volatili- 
ties and constant molal overflow. How- 
ever, for many cases in which the rela- 
tive volatility varies appreciably, the 
approximation of the temperature at 
which to evaluate the terms in Under- 
wood’s equations may lead to 10 to 
20% error in the final results. 


The modified Scheibel - Montross* 
method as presented by Bailey and 
Coates,’ in general, appears to be as 
satisfactory as the Colburn correla- 
tion, so far as accuracy is concerned. 
However, it should be noted that the 
degree of separation of the key com- 
ponents should have some effect on 
the correction terms in the Bailey- 
Coates method. Insufficient allowance 
for this was made. For poor separa- 
tions of the key components, the 
method gives an approximate answer, 
even though a good one for most cases, 
This method calls for the determina- 
tion of a minimum reflux ratio for the 
separation of the key components. 


On the other hand, the Colburn 
method is based directly on conditions 
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Figure 1—Determination of Minimum Reflux—Example |. 


readily approximated at another re- 
flux ratio by the methods presented in 
this paper. 

In many cases a plot of minimum 
reflux ratio versus feed conditions is 
desirable. Methods for making these 
plots from three easily determined 
points in each pinch are described in 
this paper, 


as they exist in multicomponent sys- 
tems and it is unnecessary to place 
the system on a two-component basis. 
As a consequence, the Colburn method 
appears to be on a sounder basis. In 
addition, the use of the Colburn cor: 
relation is particularly advantageous 
for cases in which the assumption of 
constant molal overftow is not permiss- 
able. The direct evaluation of pinch 
compositions can be used for heat 
balances and partial compensation of 
non-constant molal overflow can be 


Development of Equations: 


If the equation of the operating line 
for the fractionating section is written 





made. Therefore, a method of solving jy the form 
the Colburn relations at a saving of V.K. 
time over the usual method is desir- lor =% —d = i. l1—d (1) 
able. _ a poneee 
The method presented in this paper | 180 


it may be noted that in the pinch 








las = 1, 

and equation (1) may be written 
enon, SBE 

ViKa (2) 
“= —1 





Equation (2) may be employed t 
calculate the mols of the individyg| 
components at the fractionating pinch, 






Since the value of WK. is very close 





to one for the heavy key component, 
the heavy key component is generally 
obtained by difference rather than 
from equation (2). 

Similarly, the mols of the individua| 
components in the stripping section 
pinch may be obtained from the fol 
lowing equation: 

le= — —is. aa 
p— VaKn_ (3 
with the mols of the light key com 
ponent being obtained by difference. 

By noting that the fractionating 
pinch occurs when the heavy key com 
ponent reaches its maximum concen 
tration in that section, equation (1) 
may be arranged to give 

Kus, =( 1+ dow ) ra (4 
and for sharp separations, since 


d 
1+ hk 


Tox, 



















lox, 










— | | 






Kux,, = a (Approx) (5 






This relation may be employed for 
approximating the temperature of the 
fractionating pinch, 

In a similar manner, by the appli 
cation of equation (3) to the light ke 
















is a modified solution of the equations 
involved in the Colburn correlation 
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wit 








which permits these relations to be 
satisfied with a considerable saving 
of time over that usually required. 120 










The time requirement for calculation 
compares favorably in all cases with 









the modified Scheibel-Montross method 
as presented by Bailey and Coates and 
in many cases the time requirement is | ad 








reduced considerably, especially when | L 
the minimum reflux ratio is desired | 









for several feed conditions for a given 
separation. 








The Colburn criterium for minimum 40 


reflux ratio is divided into two parts, 









Tan and a which, for a given sepa- 














ration, can be evaluated on the basis 


























of the liquid flow in the fractioning 
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and stripping pinches, respectively. r y OR r y 
Once Tayo and - are evaluated for ni: ~~ = 

. Tm = ° ee es . 
one reflux ratio, tayx and ~The be Figure 2—Example II. Liquid Flow—Pinch Ratio Relation. 
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Figure 3—Minimum Reflux Ratio Versus Liquid in Feed—Example II. 
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Figure 4—Example II|. Liquid Flow—Pinch Ratio Relation. 
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component in the stripping pinch 
K wo tad Wik ) Lm 
tk ( lites V.. (6) 








and 
Lig 4 : 
V.. (Approx) (7) 
Thus, a means is provided for ap- 
proximating the pinch temperatures. 
Th proximation may be corrected 
late;, if necessary, by using equations 
(4) and (6). 
In many cases, it is more conven- 
ient to use relative volatilities than 
equilibrium constants. By the substi- 


Kikn, — 


tution of + from equation (4) into 


equation (2) 


K, dn 
1 
Ku, ( + 


1,= 














For sharp separations 
dak 


Ink 





—> 0 


n 


and 
1,= aw ei (Approx) (9) 
a—l 


By similar treatment for the strip- 
ping pinch 
Im = = 
Wire 


oP 





( 10) 





_ Ww 


1. 


1—¢ 
Colburn presented the following cor- 

relation for minimum reflux: 

= (12) 

Ta 
and if the factors, cm and ¢,, which 
were called for in Colburn’s original 
method, are taken to be one 


dia Sh ; Sal, 
(1 )(1--===) 


(Approx) (11) 











(13) 


~ 





The assumption of cm and c, equal \ 


to one has no appreciable effect on the 
results. 
If ¥ is broken down into two parts 


¥ = YoPm (14) 
where 
Lo 
wer Se 7 
Lim 
ia a PH DY (16) 


and applying the criterium of mini- 
mum reflux 


eS Ta Ya 





(17) 


where i and Inn, for a given sepa- 


ration may be evaluated on the basis 
of the liquid flow in the stripping and 
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fractionating pinches respectively. 

The expression ~¢l,,, in equation 
(16) may be rearranged as follows, 
in order to eliminate the necessity of 
multiplying the mols of each heavy 
component by its respective relative 
volatility. 


Pela = Ra 
but 
2 Knglg =( $ ). (1a, — >We) 
Therefore 
. +. 
My 
Lm 


During the calculation of the mols 
of the heavy key component in the 
a A VmK , 
stripping pinch the term “m will 
be obtained as a natural result of the 

calculations. 
Summarizing: 


l thy Le 
roe = 


(19) 


Application and Discussion of 
Equations: 

The application of the equations 
will be illustrated for two cases: 1) 
A minimum reflux ratio is desired for 
a given separation and a single feed 
condition; and 2) a series of mini- 
mum reflux ratios is desired for a 
given separation and various feed con- 
ditions. 


- 


Case I. Minimum Reflux Ratio for 
A Given Separation and a Single 
Feed Condition— 








An outline of the steps in the solu- 
tion for this case follows: 

1) Assume a reflux ratio and de- 
termine the approximate temperatures 
of the pinches using equations (5) 
and (7). If the temperature of the 
stripping pinch is lower than that of 
the fractionating pinch a lower reflux 
ratio should be selected, since the 
stripping pinch temperature must al- 
ways be greater than that of the frac- 
tionating pinch for multicomponent 
systems. 

2) By means of equations (2) and 
(3) or (9) and (11), whichever is 
more convenient, determine the ap- 
proximate mols of the components in 
the pinches. 

3) Correct the mols of the com- 
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ponents in the pinches for the degree 
of separation of the key components. 
If the separation is relatively sharp 
or the relative volatilities are not 
changing appreciably with tempera- 
ture at these points equations (8) and 
(10) may be used directly. However, 
if the separation is not sharp, the 
relative volatilities may vary between 
the approximate temperature and the 
true temperature of the pinch. In this 
case equations (4) and (6) are used 
to re-evaluate the temperatures, and 
equations (2) and (3) used to re- 
calculate the pinch compositions. 


4) By equations (19) and (20) 


at the respective 


Tm 


Ym 


evaluate ray, and 


pinches 

5) For any other reflux ratio, by 
assuming that only the mols of the 
light key component in the stripping 
pinch and the mols of the heavy key 
component in the fractionating pinch 
change with reflux ratio, approximate 


values of ray, and-" are obtained by 
equations (19) and (20). 








6) From a plot of reflux ratio yer. 


sus Trav, and Ya" 


proximate minimum reflux from the 
intersection of the lines where 


Tan — cs 
M 


determine the ap- 









For relatively sharp separatioss. jf 
the original reflux ratio, which was 
assumed, is within 50 percent of tha 
determined in step (6), the reflux «& 
determined wil] be within approxi. 
mately two percent of the true mini. 
mum reflux ratio. However, in general, 
this. intersection is not at the proper 










value of raw, or but the two are 


Tm 
Yan’ 
displaced in the same direction such 
that a very rapid convergence to the 
true minimum reflux ratio may be ob- 
tained. 

7) Using the reflux ratio — 









from step (6) evaluate raw, and — 






precisely and obtain the true mini 
mum reflux ratio as in step (6). Linear 
extrapolation is permissable since the 
reflux ratio from step (6) is close to 
the minimum. 




















For a Given Separation— 


Case II. A Series of Minimum Reflux Ratios Versus Feed Condition 















Assume three liquid flows in each 
pinch. These liquid flows, at this point, 
are not related by any material bal- 
ance and there are no formal rules for 
their selection. The best procedure is 
to alternate between the two pinches 
“a versus liquid 


flow as the calculations are made. By 
following this procedure the liquid 
flows in the respective pinches can be 
selected such that the curves overlap in 
the region of the feed condition range 
under consideration, thus, eliminating 
inaccurate extrapolation or calculation 
of extra points. 


and plot raw, and 


For poor separations, it is conven- 
ient to assume both the liquid flow in 
the pinch and the mols of the heavy 
key component for the fractionating 
pinch or the mols of the light key 
component for the stripping pinch in 
order to obtain faster convergence of 
the calculation and fewer adjustments. 


Determine rv, and" for each 


Yon 
liquid flow in the respective pinches. 


It may be noted at this point, that it 
is, in general, more convenient to use 
equations (4) and (6) to correct the 
liquid flow in the pinches rather than 
to correct the temperatures. 

Plot the liquid flow versus ry, or 












Tm 
Ym 
select values of L, and Ly at the 
Tm 


for each pinch. From this plot 






point where rywv, = . The value of 






L,, and L,, selected will correspond to 
a minimum reflux ratio for a feed con- 
dition of L,, — L, = qF. 

Three sample calculations are given 
to illustrate the application of the 
method to various types of systems. 

















Illustrative Example I 


Case 1: Minimum Reflux Ratio for 
Debutanizer* with 75 percent Liquid 
in Feed. 






















Mols Mols Mols 
Feed Overhead | Bottoms 
| —$—— 
; 1.0 1.0 
a 40.0 39.4 0.6 
Cs.. 3.0 | 0.4 22.6 
Ce. | 160 | 160 
Cr...... | 12.0 \ 12.0 
eee eee! | Rs . Rice, 
rs 40.8 59.2 








Pressure = 100 psia. 

Equilibrium constants from Scheibel’ 
nomograph. 

Assume Ru = 2.0 

Then. La = 81.6 

Lim = 81.6 +75 = 156.6 


(nde eee (.§-)2 


NV 
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2.6 
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8.0 


9.2 


bel’s’ 
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fractionating Pinch— 


























Ss | ( VK—1 ) ea 
=e 191 = 
| K190 L li Keorr L ), le 
a... | 3.60 44, 23 | 3.62 | 4.42 28 
. oe 4.28 31.2 1.52 1.265 31.1 
Cs | 667 — *50.2 | 671 here *50.3 
— Diffe oii eo ne 2b. eee pes 5 F 
iw 0.4 ee 6 
C, Keor =( 14 0:4 )(.667) = 671 Pee se are 
50.2 oe = 93 | 81.6—2 


Sripping Pinch— 


























— —- , oR = — — ——=—— 
VK I—VK | (: *) 
== —_ | 195 — 
| Kise (; ), ( L ), Ih | Kore L le 
at.. a a ta ron ct. “74.1 
Cs 72 446 554 40.8 715 M5 | 408 
Cs 33 205 795 20.1 | 328 : 
Cr | ‘48 | [092 908 i io” Ser Te! 
Cs Te ay 956 | 8.4 ao | ) 
‘paitference. zi 
6 ratio in Figure 1, it is seen that the 
Cy Keor ( } mone )' 1.61) = 1.60 two intersect at Ry —= 1.39. 
74.1 . ‘ ‘ 
: Assuming Ry = 1.39 and repeating 
3 | 156.6 — 41.7 — % the above calculations 
Tm 74.1 | lagi 15 ran — 1.042 
Vn 40.8 156.6 . 
fe won t= 06 
From the ra calculations it ‘is If these points are plotted on Fig. 
ven that Ry {2.0 1, the intersection of r,¥, and gives 


HRa=1S Le=612 1. =1362 
os 31.1 61.2 - 1.042 
~ 61.2—31.3 61.2— 2 
1136.2 — 27 
_ 136.2 — 40.8 — 41.7] 715 
= 40.8 136.2 
1.24 


° Tm 
Plotting raw, and versus reflux 


R M — ] 38. 


It may be noted that this is the 
same value of minimum reflux ratio 
that’ was obtained by the original 
Colburn method using the correction 
factors in the ¥ term. 

This example illustrates the tech- 
nique recommended for the determi- 
nation of a minimum reflux ratio for 
a given separation and feed condition. 





























Figure 5—Example 
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Illustrative Example Il 
Case II: 














Mole 


iF 


a R 


0 








oOmtom | 8 


25 
25 
trace 


Slol--F 
RRR 





g | meg: 


50 




















A plot of minimum reflux ratio 
versus percent liquid in feed is de- 
sired. 

It may be noted that, for this sharp 
separation and constant relative vola- 
tility, the mols of A and B in the 
fractionating pinch and the mols of 
C and D in the stripping pinch are 
independent of reflux ratio if appreci- 
able quantities of C and B are present 
in the respective pinches. The relative 
volatility need be constant only over 
the range of temperature covered by 
the pinches. 


Fractionating Pinch— 



































| a al In 
A wT. Tee 3 8.33 
B 1 25 
| 33.33 
iS best) obi taea. 
as 60 | 25 
Lie OO fee Set ee 
re = 833 | 60 3333 
= 1.09 
* 80 Loan 
md = Th eho 80—833 | 80— 33.33 
= .595 
: ec: i. ee 
Ln == 100 ran = 
00 ta¥n =F 99 — 833 1100 — 33.88 
= 41 
Stripping Pinch— 
> 1— la a lm 
ae 5 4 50 
| .25 75 33.3 16.65 
33 











L., = 129%m. — 120—83.3 | 120— 16.65 











Ym 50 | ~—s- 120 

= 592 

Ln = 135m — _135—83.3 | 135 — 16.65 
Ym 50 135 

= .905 

Ln = 159m — 150—83.3 | 150— 16.65 
Ym 50 | 150 

==2:19 

From these data, Ly, tan, Lm and > 


the plot in Figure 2 was obtained. 
From Figure 2 at points where 


r 
Tan =— = 


Ym 
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Lea —La=& Lig. in Feed 





70 128.5 
80 120.0 
90 115.0 


20 BO ee ee 
to S > mio 
oBesEe 
cooooha 


110.0 


















From these data, the plot, Figure 3, 
of Ry versus percent liquid in the feed 
was obtained. 

This example illustrates the extreme 
simplicity of obtaining a plot of mini- 
mum reflux ratio versus feed condi- 
tion for a sharp separation of the key 
components if the relative volatilities 
are essentially constant over the tem- 
perature range covered by the pinch 
temperatures. 


Illustrative Example III 


Case II: Constant Relative Volatil- 
ity, Poor Separation of Key Com- 














ponents. 
Mols Mols Mols 
Feed a Overhead Bottoms 
A 25 4 25 aan 
B 25 2 23 2 
Cc 25 1 2 23 
D 25 0.5 ia 25 
50 50 




















Problem: Obtain a plot of minimum 
reflux ratio versus percent liquid in 
the feed. 

For a case of this type, it is simple 
to use equations (8) and (10). Values 
of hx, and lx, are assumed and the 


Tm 


Yaa 





corresponding Ly, tava, Lm and 





determined. 


Fractionating Pinch— 
Assume In, = 30 


Stripping Section— 








Tm 








La Yn 
100.1 -504 
127.1 993 
152.9 1.505 









From plot of rav. versus L, and 








versus L,, 














= 
Sea Ryu=L 
re = — % Liquid=Lo—L» = 
L. Re dm In Feed D 
80.. 98 465 18 16 
60 - 114 75 54 | 1.2 
50 126 97 76 1.0 

















This example illustrates the elimi- 
nation of trial and error for a poor 
separation of the key components if 
the relative volatility of the compon- 
ents are essentially independent of 
temperature over the range covered by 
the pinch temperatures. 


Illustrative Example IV 
Case Il, Deisobutanizer 





























Fractionating Pinch— 


For this poor separation of the key 
components, trial and error is kept 
to a minimum by assuming |»-c, and 
correcting the temperature and total 
liquid flow to correspond to the as 
sumed value of ]»-0,. Since the relative 
volatility of i-c, to n-c, will be of the 
order of 1.3 the mols of i-c, in the 
fractionating pinch will be of the 






































Mols Mols Mols 
Feed Overhead Bottoms order of 100. 
or as pA tas Assume la-c, = 100. Then La = 200. 
-* = 11.3 24.8 I 200 
code cee A ; 3.4 ae ma ” 
n-Ce. 111 11.1 Phen ( ) = 
~ paaaieialamansintaciad Va /s 260.66 
60.66 39.34 113 
—— a ta. =( 1+ sia~ ) (766) = 854 
Tower j pressure = 110 psia. ; 
Equilibrium constants from Ref. (3). lremperature = 137° F. 
(NOTE—Continue with ‘‘Fractionating Pinch,” ‘ 
above, next column.) 
VK—1 | VK—1 | | 
K137 L Jo K!39 | L 1, to 
Cs 2.95 1.94 72 225 | 19 | 2 | 
i-C4 1.10 436 110. 1.12 44 109. 
n-C4.. 854 100. 866 100. 
Le = 210.72 | ‘Tn = 200.72 | 1.0 


























20.3 | 57.95 
30 | 57.95 — 7.65 
= .78 for La = 57.95 





r,.Yo = 


This was repeated for two other 
values of Im,.The stripping section 
was handled in a similar manner and 
the plots made as in Example II. 

The results are as follows: 





Fractionating Section— 






























| dik a 
(1) (2) Ink 
a a—l ® )+(3) la 
A 3 -267 3.267 7.65 
4 1 AR 13 20.3 





Kan 


Temperature = 139° F. 


Ka-o, =( 
Temperature = 144° F. 


109 | 209.7 — 


rao. ———_ 


100 | 


If la-0, =50 Ln = 50+ 109.7 = lol 


1. 
Va /i 


( 


+-), - 210.72 _ — 778 
271.38 
4113 —_ ‘ 

8) = 866 
+5) .778) 




















1.091 





209 










) (.728) = 8 













VK—1 


Ki4¢ la 


VK—1 








65 
84.5 
50. 


La = 135.15 






















‘Te = 136.14 | Ml 
— 
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* By diffe 


* By diffe 


* By diffe; 






135.15 


i581 


fice =( eS) Co) = 848 


lemperature = 138° F. 
NOTE—Continue reading at top of next 
column. ) 


If lh-c, = 150 Lie 150+ 110 = 260 
(=~) =’ ae oe 8 
Va /s 320.66 — 


Kn-c == ( its ) 81) =.87 
C4 1+ 150 (.81) 
Temperature = 141° F. 








VK—1 


L Ib 














1.80 8 
371 129.2 
150. 


La = 280.0 

















280.6 

- _©oV.0 — 99 
3413 ot 

iT 824) — 885 


(ve) 
Va /2 
11.3, 


Ke-o4 =( I+ 


lemperature = 143° F 
‘ripping Pinch— 
Since the separation of the key com- 





ponents is very sharp, 


Ks -o, =n ’ 
Lie G2 BOO Lim a=’ = 200 
= 1.24 


Temperature = 152° F. 

















fm = 66.2 


dm 116 


200 — 


Vm ~°s ~~ 300 — 39.34 





























‘ By difference. 

















Lie — 
— Ki-o, = = 


m 
Temperature = 144° F. 








* By difference, 


From a Pp 

















% Liquid=Ln—L» 
Ine¥ ced 
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This typical deisobutanizer example 
illustrates the method of application 
of the equations to a system in which 
the relative volatility of the compon- 
ents are not constant and the separa- 
tion of the key components is very 
poor. It may be noted, for the fraction- 
ating pinch, that a very rapid con- 
vergence and a minimum of trial and 
error is obtained by assuming the mols 
of la-c, in the pinch and adjusting 
the temperature and total liquid flow 
to correspond to this assumption. 


Conclusions 


The method of calculation presented 
offers a rapid, accurate solution for 
minimum reflux. It is especially ad- 
vantageous for the determination of 
minimum reflux versus feed condition 
for a given separation. It may be noted 
that, in general, a minimum reflux for 
a given feed condition is best deter- 
mined by first obtaining the curve 
of minimum reflux versus feed con- 
dition. This is best illustrated by Ex- 
ample III where trial and error is 
completely eliminated for the deter- 
mination of a plot of Ry versus feed 
condition. 


Further, as pointed out by Colburn, 
it should be noted that the correlation 
holds for those cases with a compon- 
ent having a volatility intermediate 
between that of the key components, 
provided the distribution of the inter- 
mediate component can be estimated. 
However, further work is needed in 
order to be able to rapidly and ac- 
curately predict the distribution of 
intermediate components. 


For non-ideal mixtures in which the 
minimum reflux ratio might be limited 
by a tangent, stepwise calculations 
must be made to check the minimum 
reflux ratio obtained by Colburn’s 
correlation. 


BIBLIOGRAPHY 


1 Bailey, R. V. and Coates, Jesse, Petr. Refr. 
27, 30 (1948). 

2Colburn, A. P., Trans. Am. Inst. Chem. 
Engrs. 37, 805 (1941). 

3 Scheibel, E. G., Petr, Refr., 26, 116 (1947). 

4 Scheibel, E. G. and Montross, C, F., Ind. 
Eng. Chem., 38, 268 (1946). 

5 Underwood, A. J. V., J. Inst. Petroleum, 
32, 614 (1946). 

Underwood, A. J. V., Chem. Engr. Prog- 
ress, 44, 603 (1948). 


K K *K 




















ROME 4.98. 


<> <= Gueuediteiesnene - sesmemeee 
Sa inane cane 
2, Seen ray res 











= 


iF 


POR en 


by McMurrey Refining Company. 


overall effects of those advances throughout the industry, the efforts of 
the independent and smaller refiners to keep abreast of developments 
| and meet industry standards for their products—to meet the sharp 
| competition of larger organizations—while not so well known, are 
| extremely interesting. This is especially true in that technical ability 
| and ingenuity of a high order are commonly required to keep the small 





refiner in a favorable competitive position. 
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South west exposure of straight run stabilizer and catalytic polymerization unit first placed in operation 


Modern Soil Kefinery esign era 
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Hydrogen 
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THE McMURREY PLANT AT TYLER, TEXAS in 

gases | 

O. C. DE LOACH, Refinery Superintendent Many « 

McMurrey Refining Company B adaptat 

By « 
A CATALYTIC polymerization unit Texas, on May 11, 1948, is the latest began soon after the refinery was built 

placed in operation in the plant of the step to be completed in a program of in 1931, and is still in progress. 

McMurrey Refining Company, Tyler, expansion and improvement, . which The poly unit, which is of the 
chamber type, with a single tower and 
‘| multiple catalyst beds, was designed 
ORIGINALLY, the McMurrey Refining Company plant at Tyler, Texas, | by Universal Oil Products —_ 
was a skimming and vis-breaking operation only; presently, it may well | and built by McMurrey’s own © 
| serve as an example of good modern small refinery design. It contains a | struction department, teas 
| two-coil selective thermal cracking unit, a catalytic polymerization unit, | Charge stock to the pol} TOP the 
| @ fractionating-recovery unit, and two tetraethyl lead blending plants | net stabilizer gas from the UO - 
| for motor-and aviation gasoline. In addition to gasoline, the plant pro- | mal cracking unit. Its nee We se 
| duces naphtha, kerosine, diesel fuel and No. 6 fuel oil. | that of the polymer cag te | 
While advances in refinery design and construction made by major | the poly plant are shown in fable® 

| refining companies are generally well known because of the immediate | i 






150 Barrels Polymer Daily 


The poly unit has been in contin 
ous operation since it was placed o" 
stream, producing approximately 
barrels of polymer per day. which re 
resents about 4 percent on the — 
crude charged to the cracking umlt 
an § percent increase in gasoline 
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TABLE 1 
| Fresh Polymer 
Feed Gasoline 
Gas Liquid 
Mol Volume 
Percent | Percent 
—— | 
Hydrogen | wee 
Methane | 1.8 | 
Ethylene , 1.8 
Ethane 7.6 
Propylene | 14.1 | 
Dy ypane ° . | 24.5 ae o& 
jsobutane 3.5 0.4 
Jsobutylene 7.2 0.1 
p-butylene a RS. 
Normal butane 22. 3.6 
Pe seine 1.9 9.2 
exanes plus 73.9 
100.0 | 100.0 
| 
Specific gravity of hexanes plus 0.7316 
Properties of Polymer Gasoline: “48 
End point, oF. : 396 | 
RVP, pounds 12.3 
Specific gravity 7082 


Not owly is the over-all production 
f casoline thus increased, but the ad- 
jition of the high octane polymer to 
the motér fuel considerably reduces 
the amount of tetraethyl lead required 

maintain the McMurrey octane 
andard at 80 ASTM and 88 Research 
for premium gasoline, thereby affect- 
: substantial savings. The polymer 
as an 82.5 ASTM octane rating and 
) ASTM Up to 
gust 15, the yield of polymer had 


blending value, 


en 66 gallons per pound of catalyst 
d the condition of the catalyst at 
t time was such as to indicate con- 
erably longer effective life. Olefin 
version rate is about 90 percent. 


\ nun 


inits have been installed in vari- 


ber of catalytic polymeriza- 
‘refineries since the war to process 
ses from catalytic cracking units. 
iy of these have been built by the 
aplation of existing equipment, 


By contrast, this unit, designed to 


ps) 


YE: 


rd 




















Instrument control board, thermal cracking unit and crude processing, at the McMurrey plant. 


polymerize thermally cracked gases. 
has been built with all new material 
from the ground up. 

In operation, the gas from the crack- 
ing plant stabilizer is caustic washed 
and water washed. It is then picked 
up by a compressor and passes through 
the catalyst tower after exchanging 
heat with the catalyst tower effluent 
and being further heated to reaction 
temperature by means of a hot oil 
exchanger. Liquid butane is employed 
as a quench for catalyst temperature 
control. The catalyst tower effluent is 
fractionated to produce a stabilized 
polymer and a butane fraction, which 


is used in the gasoline blends for 


vapor pressure control, 


Average operating conditions for 
the poly unit are shown below: 


Catalyst Temperatures 
No. 1 bed—Aveg. °F..... 
No. 2 bed— 7 ‘3 
No. 3 bed— ” ” ae 

Catalyst tower pressure.... 

Polymer production. . 

average 

Yield of polymer 


. .400 
.405 
410 
.450 


150 barrels per 


Volume percent on topped crude. 


Olefin contents—Mol. 
Fresh feed... 
Combined feed .. udev Oe 
Butane and lighter effluent 

Polymer inspection 
RVP, pounds 
API gravity, degrees 


Four-transport truck loading dock at McMurrey plant, Tyler, Texas. 
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ASTM distillation 


ASTM octane number 

Many of the advances in refinery 
design and operating techniques that 
have been made since 1931 are exem- 
plified in the McMurrey refinery of 
today. Originally it was a skimming 
and vis-breaking operation only, with 
a charge capacity of 12,000 barrels 
per day of East Texas crude. The prod- 
ucts were straight-run gasoline, kero- 
sine, and fuel oil. 

Two years later, a thermal cracking 
unit, with a design capacity of 1500 
barrels per day of gas oil was built. 


In 1937, using all new material, the 
refinery was completely rebuilt and 
modernized by Universal engineering 
and designing, At that time a UOP two- 
coil selective cracking unit was in- 
stalled, to crack 3750 barrels per day 
of a wide variety of charging stocks. 
This cracking unit has been in suc- 
cessful operation ever since. August 
15 was the 142nd day of its present 
run, 

The refinery operates on East Texas 
crude, which is gathered and delivered 
to the plant by the company’s own 
pipe line system. The products being 
made in addition to gasoline are naph- 
tha, kerosine, diesel fuel and No, 6 
fuel oil, These are marketed chiefly by 
tank car and transport truck. In order 
to facilitate the movement of products, 


ne ORR 


the company has installed a loadins 
rack to accommodate 60 tank cq), 
adjacent to the plant. A modern trans. 
port truck dock affords loading space 
for four big trucks at the same tine 

In its 17-year history the McMurr, 
company has added the latest type of 
instrumentation, automatic controk 
laboratory equipment, etc. One tetr 
ethyl lead blending plant for moto, 
gasoline was installed in 1939, anothe, 
for aviation gasoline in 1944 ay 
now the poly unit. Construction of , 
new crude heater with capacity 9 
10,000 barrels per day, and the iy 
stallation of two new boilers of 25 
horsepower each is under way, whik 
consideration is being given to th 
installation of the latest type cataly, 
cracking unit. 


a nn al 


and light oil heaters on UOP thermal cracking unit at Tyler, Texas, plant of McMurrey Refining Company. 
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29PORT ON AN EXPERIMENT— 


Application of 


W. E. BOYLE 
Shell Oil Company, Wood River, III. 
and PAUL R. HOYT 





sinha Ccaliale loa 


Shell Development Company, San Francisco 


L ass apparent to many—partic- 
ularly domestic users who suffered for 
lack of fuel last winter—but of more 
importance to our economy is the 
dfect of fuel oi] and fuel gas shortage 
om industrial users. Nearly every in- 
dustry in some phase of its operation 
is dependent upon fuel as a source of 
heat energy for steam generation, proc- 
es operation, and many other uses. 


One of the prime requisites that en- 
ables industry to produce at its maxi- 
mum capacity is the availability of 
fuel. Availability of fuel is not enough. 
however, in industries where heat re- 
quirements are considerable and fuel 
represents one of the major operating 
costs. Not only must the cost of the 
luel itself be considered, but the type 
of fuel as well. The selection of a fuel 
ype is very important to economy 
since it determines, in a sense, the cost 
of handling facilities, burners, and 
combustion chambers required, Fur- 
thermore, the fuel characteristics must 
be such that a high degree of combus- 
tion efficiency can be maintained under 



















OF PARTICULAR significance 
in the experiment described by 
the authors is the successful 
application of an oxygen an- 
alyzer, measuring and recording 
oxygen content of the flue gas 
used as an index for maintain- 
ing optimum combustion effi- 
ciency by automatically controll- 
ing flow rate of total combus- 
tion air. Improved combustion 
efficiency represents a reduction 
of fuel consumption averaging 15 
percent. Based on this fuel sav- 
ing payout time for the complete 
installation was 3% months. 
Limitations emphasize need for 
improved burner and furnace 
design. 

This presentation was before 
the Instrument Society of Amer- 
ica which met last month in 
Philadelphia. 


continuously varying heat loads with a 
minimum amount of automatic control 
equipment. 

Petroleum products, whether in the 
form of gas or liquid, are ideal fuels 





























for most industries since 1) the cost is 
comparable to other types of available 
fuel, 2) due to its fluid state, both han- 
dling facilities and burner and fire box 
design are simplified resulting in lower 
initial cost, and 3) control systems 
with comparatively simple mechanism 
can be used to obtain optimum com- 
bustion efficiency. Due to these advan- 
tages, an increasing number of indus- 
tries in recent years have turned to 
petroleum products as a source of fuel. 

With the enormous expansion of 
operating capacity of most industries 
during the past several years and with 
the development of new industries, the 
demand for fuel has increased propor- 
tionately, This increased demand, how- 
ever, is not alone responsible for the 
critica] fuel shortage. Another factor 
is the development of new processes 
and improved operating techniques in 
our oil refineries which convert waste 
material formerly used for fuel into 
high quality motor fuels and the other 
salable petroleum products, In addi- 
tion to this, our research departments 
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have developed chemical processes 
which also utilize this waste in their 
production. 


Fuel Conservation Program 


Thus, with the demand for fuel in- 
creasing, and the available fuel stock 
diminishing, it is not difficult to see 
why a shortage of fuel has developed. 
Conservation of fuel is therefore of 
major interest to most industries today 
and methods for improving combus- 
tion efficiency are receiving more and 
more attention. 

Contrary to what might be expected, 
the need for fuel conservation in the 
petroleum industry in even more pro- 
nounced than in many other industries 
which have operated for years with 
fuel as a purchased utility. The reasons 
for this are quite apparent when one 
is familiar with the enormous heat 
energy requirements of most processes 
in the oil refinery realizes that up until 
recent years all of the heat was sup- 
plied from the burning of waste prod- 
ucts in the form of heavy residue oils 
and gaseous materials. In fact, until 
just recently there was a surplus of 
waste products which were disposed of 
by burning in ponds and flares. The 
picture is reversed today. Every means 
for conserving fuel is being investi- 
gated. Many refineries are burning 
coal in their boiler furnaces although 
this requires a larger initial investment 
in equipment. 

In establishing a conservation pro- 
gram, particular attention is being 
given to the design and operation of 
process heaters. In the past these heat- 
ers were designed by the manufacturers 
with little thought given to combustion 
efficiency, but rather to such factor as 
operating convenience, ease of cleaning 
and replacing tubes, and low initial 
cost. In operation, every effort was 
directed toward maintaining the outlet 
temperature of the oil at a constant 
value with combustion efficiency being 
of secondary importance. The operator 
responsible for furnace operation, in 
many instances, was assigned other 
duties on the process. 

In contrast, the maintenance of effi- 
cient combustion control under all 
load conditions has been the first de- 
sign consideration of steam generator 
manufacturers, Elaborate automatic 
control systems have been developed 
not only to guarantee optimum com- 
bustion for all loads, but also to assure 
correct proportioning of combustion 
air flow and fuel flow during load 
changes. In operation, a fireman 
usually devotes his full time to ob- 
serving combustion conditions. 

Several years ago, the Wood River 
refinery of Shell Oil Company, Incor- 
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porated, started a program of fuel con- 
servation, One phase of this program 
was an investigation of methods to 
improve combustion efficiency in exist- 
ing process heaters. It was found that 
in many instances combustion effi- 
ciency could be improved vastly with- 
out having to make major alterations 
to the burners, fire boxes, or fuel 
systems, The basis for improvement 
lay in using the flue gas analysis and 
observing furnace temperatures and 
pressures as guides for obtaining opti- 
mum combustion efficiency and _ bal- 
ancing the heat load. 

To realize significant fuel savings. 
however, continuous attention would 
be required. This could be accom- 
plished only by increasing personnel 
or using suitable automatic combus- 
tion control equipment. The former 
was initially tried but found to be im- 
practical. In the first place, with the 
equipment available, technical _per- 
sonnel was required to take and 
analyze the data in order to make the 
corrective adjustments. In most cases, 
it was found that load changes occur 
frequently and in order to assure suffi- 
cient combustion air for peak loads it 
was necessary to adjust air flow for 
these conditions. Obviously this re- 
sulted in excessive stack heat losses 
during normal operation, thereby 
limiting potential savings which could 
be effected by continuously adjusting 
air to suit fuel demand. It was appar- 
ent, therefore, that automatic controls 
would be required, preferably with 
records of the important variables to 
be controlled and easily read indica- 
tions of other conditions to enable the 
operator to analyze quickly operation 
of the furnace as a whole and make 
any necessary manual adjustments on 
individual components. 


Automatic Controls to Process 
Heaters Studied 


A survey was made of equipment 
available and.of methods tried in the 
past for applying automatic combus- 
tion controls to similar types of fur- 
naces in process service, Results of 
this survey indicated that it was im- 
practical to design a control system 
applicable to refinery process heaters 
in general. Due to the variety of heater 
designs, arrangements of burners, and 
combustion air adjustments, it would 
be necessary to design a control sys- 
tem for each individual furnace. De- 
spite this fact, it did seem reasonable 
that basic principles of combustion 
control methods could be applied to 
many heaters. In order to establish 
these principles, from a practical 
standpoint, and to evaluate manufac- 
turer's standard equipment, it was 





decided to make an experimental jp. 
stallation. For this purpose a heater 
was selected in a heat medium service 
where the only operating requirement 
is to release heat in an amount and at 
a rate to elevate and maintain the 
temperature of flowing oil at a cop. 
stant predetermined value. The i] 
flow is at a constant rate and does 
not vaporize or change state with tem. 
perature change. 

This heater is a conventional radiant 
type, two-cell, natural draft furnace. 
Fired by 14 burners from each side 
wall, it is designed for 50,700,000 Bry 
per hour heat release, and is illustrated 
by Figure 1. The burners are of the 
conventional combination fuel gas, 
fuel oil-steam atomizing type. Primary 
air is adjusted manually on each in. 
dividua| burner by louvres, while fur. 
nace draft is controlled by a multiple 
vane type stack damper. Fuel oil and 
atomizing steam are also manually ad- 
justed by hand valves on individual 
burners. Combustion gases leaving the 
radiant sections pass through the con- 
vection sections into a common flue 
gas duct and out the stack. The oil 
enters the tubes in two parallel streams 
from a common header, flows through 
the convection tubes, roof tubes, floor 
tubes. and then out to a common 
header again. 

In the original arrangement, the 
outlet oi] temperature was automati- 
cally controlled by a pyrometer type 
instrument with a primary element 
located in the oil outlet line. The con- 
troller output air pressure loaded 3 
pressure balanced type diaphragm 
valve in the fuel gas line. In order to 
conserve fuel gas, it is normal practice 
to base fire manually to supply abou! 
80 percent of the normal heat load 
demand. Since heat load fluctuations 
do not exceed 20 percent, constant oul 
let temperature is maintained by the 
temperature controller operating the 
diaphragm valve in the fuel gas line. 

With these operating conditions in 
mind, here is summarized some of the 
requisites considered desirable from 
an operating and maintenance poill 
of view which influenced the design of 
the system and the types of equipment 
selected : 

1) Sufficient continuous records 
and indications of the variables which 
affect combustions, thereby enabling 
the operator to analyze quickly fur- 
nace operation at all times. 

2) For operator’s convenience, Ce 
tral location of the instruments né: 
cating, recording, and controlling 
these variables, preferably adjacent " 
the process instruments. & 

3) Design the system for simplicity 
with as few components and intercoh 
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Equivalent Air Flow Control System 
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FIGURE 4 


nections as possible to avoid special- 
ized training of operators and instru- 
ment men. 

4) Where possible,.use components 
of standard design preferably fur- 
uished by a manufacturer who is thor- 
oughly familiar with combustion con- 
trol systems and with the design and 
operating requirements of process 
heaters. 

3) Initial cost of the installation 
should be such as to permit a reason- 
able payout time, based on fuel sav- 
ings effected by improved combustion 
efficiency. 


6) Design must conform to safe. 


operating practices. 

1) System must be stable and 
should not influence or upset process 
operation, 


System for Experimental 
Installation 


One of the fundamental require- 

ments of combustion control is the 
regulation of fuel and combustion air 
ow in the correct ratio to give opti- 
“um combustion. As an operating 
tuide it is, therefore, desirable to 
measure and indicate or record the 
mstantaneous flow rates of these two 
Yee The measuring of fuel flow 
es no problem as there already 
7 ne meters on both the fuel 
a fuel gas lines. Means for 
measurement of air flow, how- 





ever, were not immediately apparent. 
The conventional methods used in 
many boiler furnaces provided with 
forced air systems obviously could not 
be applied on natural draft furnaces 
of this type. It was decided, therefore, 
to use the fire box pressure as an in- 
dication of rate of air flow. If we con- 
sider the burner air ports as a fixed 
orifice or restriction, then the differ- 
ential pressure between fire box and 
atmospheric pressure is related to the 
rate of air flow through the ports. 

For measuring this differential, two 
slack diaphragm type differential indi- 
cators were provided, one for each fire 
box and connected as shown in Figure 
2. In order to assure measurement of 
actual differential pressure across the 
burner ports, the high pressure lead 
from the differential unit was located 
with its open end adjacent to and in 
the same plane as the atmospheric side 
of the burner ports. The low pressure 
lead terminated in the fire box. These 
instruments not only provided a means 
for detecting air flow changes, but 
also served as a guide for equalizing 
both cells of the furnace. 

Assume that the individual burner 
ports are adjusted at some optimum 
fixed opening. By varying the opening 
of the uptake draft damper, a change 
of furnace pressure or differential 
pressure across the ports will produce 
a related change in the rate of air 
flow. In order to have automatic con- 
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FIGURE 5 


trol, it is a simple matter to connect 
the low pressure side of the measuring 
element of a differential pressure con- 
troller to the furnace and have the 
controller output pressure position the 
damper. This is equivalent to a con- 
ventional differential type flow control 
system (Figure 3) and an actual in- 
stallation was made as shown in 
Figure 4, The differential element of 
the instrument used was of the same 
type as the indicators previously men- 
tioned. 

Means now have been provided for 
measuring and controlling the total 
combustion air flow only for a fixed 
heat load. Fuel flow, however, is auto- 
matically varied by the temperature 
controller to balance fluctuating heat 
load demands. It is desirable to vary 
air flow simultaneously with fuel flow. 
Since the temperature controller out- 
put pressure is proportional to heat 
load demand, It was utilized for this 
purpose and connected to the air flow 
controller through an adjustable ratio 
mechanism. For a given ratio adjust- 
ment, this pressure sets up a propor- 
tional demand for air flow which is 
satisfied only when balance is restored 
by the flow controller, Thus, we have 
a method for automatically changing 
the rate of air flow in a predetermined 
ratio with fuel flow changes demanded 
by the temperature controller. 

The system developed thus far has 
one major objectionable feature which 
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FIGURE 6 


limits its use as a completely auto- 
matic control system, The ratio of fuel 
flow to air flow should be a fixed ratio 
regardless of heat load. Due to the 
principles on which the fuel flow and 
air flow are measured and the effec- 
tive characteristics of the controlling 
elements, this condition cannot be 
maintained unless the ratio mechanism 
is manually readjusted as the load 
changes. In order to maintain auto- 
matically the desired ratio over the 
complete operating range, specially 
constructed compensating mechanisms 
would be required. A more desirable 
method appeared to be the use of a 
device for continuously measuring 
combustion efficiency as a means of 
furnishing final corrective action. 
The most economical combustion 
condition must be determined at some 
optimum value of excess air for each 
furnace installation. Above or below 
this value, controllable losses increase. 
A continuous measurement of excess 
air is then the best criterion of opti- 
mum combustion efficiency. In the ab- 
sence of a known practical method of 
measuring excess air directly, it was 
decided to measure the oxygen content 
of the combustion gases. The relation- 
ship of oxygen to excess air for differ- 
ent types of fuel is shown in Figure 5. 
The primary advantage of measuring 
oxygen content as an indication of the 
amount of excess air is that the rela- 
tionship changes very little regardless 
of fue] type. The CO, content, how- 
ever, varies considerably for a given 
amount of excess air and cannot be 
used to advantage where fuel oil and 
fuel gas are burned simultaneously. 
An oxygen analyzer and a recorder 
controller were therefore selected. The 
analyzer operates on the catalytic com- 
bustion principle. Measured quantities 
of combustion gases and a vaporized 
liquid fuel, both maintained constant 
by flow regulation, are passed over a 
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FIGURE 7 


Schematic Diagram 
of Control Circuit 
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catalytic filament, The heat liberated 
by combustion maintains the filament 
at a temperature proportional to the 
oxygen content of the sample. The 
electrical resistance of the filament is 
proportional to temperature variations. 
The filament forms one leg of an a.c. 
bridge which is continuously balanced 
by an electronic detector through a 
motor driven slide wire. This motor 
also positions the pen on the chart, 
calibrated directly in percent oxygen, 
and actuates the contro] mechanism. 

The method of connecting the oxy- 
gen analyzer and the arrangement of 
the complete system are shown in Fig- 
ure 6. The instrument panel located in 
the control room with the temperature 
recorder controller and oxygen re- 
corder controller is reproduced in 
Figure 10, while the oxygen analyzer 
and air flow controller located at the 
furnace are shown in Figure 11. 

It should be mentioned here that. 
although simplicity is one of our re- 
quisites for the combustion control 
system, it was felt that for this experi- 
mental] installation all variables which 
affect combustion efficiency and can be 
readily measured and automatically 
controlled without altering basic de- 
sign of furnace, burners, or fuel sys- 
tems, should be included in the sys- 
tem. 


Operation 


A schematic diagram of the com- 
plete control circuit with component 
parts is shown in Figure 7. The contro] 
unit of the temperature recorder is of 
the conventional pneumatic type with 


adjustable proportional band. The ou 
put loading pressure is transmitted to 
a standardizing relay, providing pro 
portional speed-floating action. The 
output pressure from this unit, repre: 
senting fuel demand, loads the pres 
sure balanced diaphragm control 
valve in the fuel gas line through a 
manual automatic selector valve. Thi 
same loading pressure is also trans 
mitted to the ratio mechanism of the 
air flow controller where it is balancet 
against a differential pressure which 
represents the measurement of the 
rate of air flow. The resultant output 
pressure is connected to one chambe! 
of an averaging relay or totalizer. The 
other chamber of this relay is loadei 
by the output pressure of the oxygel 
recorder controller. The relay outpul 
pressure, equal to the algebraic sum 0 
these two pressures, in connectel 
through a manual automatic selecto 
valve to the power piston positioning 
the stack damper. The damper control: 
the rate of air flow. The control unit ¢ 
the oxygen recorder has adjustable 
proportional band action. 

To illustrate the sequence of oper® 
tion, assume a state of equilibrium 
Heat is being supplied in an amoutl 
and at a rate to hold the outlet tem 
perature of the oil at the control poi! 
Also, the rate of air flow is propor 
tioned correctly with fuel flow " 
maintain the oxygen content of the fle 
gas at a value selected to give the mo 
efficient combustion. 

Furthermore, assume that due to' 
heat load increase the outlet tempe! 
ture falls below the desired valve 


Petroleum Refiner—Vol. 27, No. I 


With a 
loading 
ronate 
balance 
gas pre 
the loa 
pressur 
the res 
relay, | 
the col 
pressur 
across | 
ing the 

At th 
increas 
increas 
ing on 
the loa 
pressur 
increast 
not in t 
same Ct 
ing cha 
flue ga 
control 
Output 
portion 
of oxys 
crease | 
from | 
change: 
ing the 
rate of 
and an 
content 


Little 
the ini 





O¢ t Obe 





en 
ler 


Imper 


he out: 
itted t 
1g pro: 
1. The 
repre: 
C pres: 
contro! 
ough 2 
e. This 
trans- 
of the 
anced 
which 
of the 
outpu! 
amber 
or, The 
loaded 
oxygen 
output 
sum of 
nected 
electo! 
Honing 
ontrols 
unit of 
stable 


operé: 
brium. 
moun! 
t tem: 
point. 






With a drop in temperature, the output 
ading pressure increases a propor- 
jjonate amount, causing the pressure 
yalanced valve to open until the fuel 
as pressure increases to again balance 
the loading air pressure. (This loading 
pressure continues to increase due to 
‘he reset action of the standardizing 
lay, until the temperature returns to 
the control point.) The higher gas 
pressure produces a higher differential 
yross the burner orifices thus increas- 
ing the fuel gas flow rate. 

‘At the same instant that the gas flow 
increases, the combustion air flow rate 
increases in a related amount depend- 
ing on the ratio adjustment between 
the loading pressure and differential 
pressure representing air flow. If the 
increased fuel and air flow rates are 
aot in the correct ratio to maintain the 
same combustion efficiency, the result- 
ing change in percent of oxygen in the 
lue gas will cause an offset from the 
control point of the oxygen controller. 
(utput loading pressure changes pro- 
portionately increasing with a decrease 
of oxygen and decreasing with an in- 
crease of oxygen. The output pressure 
from the averaging relay in turn 
changes an equal amount, reposition- 
ing the uptake damper and causing a 
rate of air flow change in a direction 
and an amount to return the oxygen 
‘ontent to the desired value. 


Results 


Little difficulty was experienced in 
the initial operations of the system. 
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Once the optimum adjustments of the 
control units had been established, the 
system was found to be quite stable 
and responsive to load changes. Of 
significance was the short measuring 
time lag of the oxygen control circuit. 
This permitted operating with a very 
narrow proportional band adjustment. 


As anticipated, a satisfactory ratio 
adjustment between loading pressure 
and air flow differential could be estab- 
lished only over very limited load 
changes because of the non-linear rela- 
tionships as outlined previously. How- 
ever, by setting the ratio adjustment 
to minimize the effect of temperature 
controller action, the air flow is 
changed instantaneously with fuel flow 
change in the right direction by a lim- 
ited amount. An increment of time 
later the oxygen controller readjusts 
the air flow to maintain the desired 
combustion efficiency. Typical oxygen 
control records are reproduced in 
Figures 8 and 9. 

In effect then, most of the correc- 
tive action for maintaining combustion 
efficiency is furnished by the oxygen 
controller, In view of this and the neg- 
ligible time lag of the oxygen control 
circuit, the air flow ratio controller 
was later disconnected from the con- 
trol system. The averaging relay was 
reconnected as a standardizing relay 
furnishing proportional speed-floating 
action for the oxygen controller. With 
this arrangement the temperature con- 
troller operates only the fuel gas 
valve, and the oxygen controller oper- 





Typical Oxygen Control Records. 





ates the stack damper independently. 
This offers the advantage of simplicity 
with little if any sacrifice in combus- 
tion efficiency. An actual record of 
oxygen control using this system is 
reproduced in Figure 9. 

It has been found that further im- 
provement to combustion efficiency is 
limited only by the design of the burn- 
ers and furnace combustion chamber. 
At low loads the control point of the 
oxygen controller cannot safely be set 
to a value lower than approximately 
8.5 percent O, which corresponds to 
64 percent excess air. Due to excessive 
air infiltration around the burner ports 
and other sources, further lowering of 
the O, contrel point will result in posi- 
tive fire box pressures. On high loads 
the oxygen control point is normally 
set around 4.5 percent O, or 25 per- 
cent excess air, Further lowering of 
the control point increases fuel con- 
sumption for the same heat release, 
due to unburned gases resulting from 
inefficient burner mixing. Also, for 
most efficient operation it is necessary 
to readjust the burner air port open- 
ings manually for widely varying 
loads. If the burner port opening ad- 
justments, made at low loads, remain 
the same at high loads, excessive nega- 
tive furnace pressure results. This is 
due to the oxygen controller opening 
the stack damper to increase the air 
flow and thus increase the pressure 
drop across the burner ports, As the 
furnace pressure becomes more. nega- 
tive, air infiltration around the fur- 











FIGURE 9 









nace doors and tube supports increases 
resulting in increased stack losses and 
also causing the oxygen recorder to 
indicate an O, value above that corre- 
sponding to excess combustion air. 

Even with these limitations, the im- 
provement in combustion efficiency at- 
tributable to the control system repre- 
sents a reduction of fuel consumption 
averaging 15 percent. Based on fuel 
savings alone the payout time for the 
complete installation on this furnace 
was approximately 314 months. 


Conclusion 


Aside from the immediate economic 
benefits and fuel savings resulting 
from this installation, perhaps of 


FIGURE 10 


Instrument panel in control room with temperature recorder 


greater significance is the successful 
demonstration of the oxygen analyzer 
as a practical instrument for control- 
ling purposes, It offers a comparative- 
ly simple method for indirectly record- 
ing and controlling excess air or de- 
gree of combustion efficiency, After 
two years of nearly continuous opera- 
tion, maintenance requirements have 
been much less than normally ex- 
pected for the sampling and analyzing 
type of instrument. 

It is not intended here to recommend 
a universal combustion control system 
which can be arbitrarily applied to 
existing heaters, neither is it intended 
to imply that the basic principles in- 
volved are the ideal nor that the best 


controller, and oxygen recorder controller. 


methods have been used. It does, hoy. 
ever, demonstrate that by careful anal. 
ysis standard control equipment can 
be applied to many existing furnaces 
to improve combustion efficiency and 
materially reduce fuel consumption, 

It has definitely been established }y 
this experimental] installation that fur. 
ther savings of fuel is not limited-}y 
lack of suitable measuring and con. 
trolling devices, but rather by the in. 
adequacies of present burner and fur. 
nace design. 
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FIGURE 11 


Oxygen analyzer and air flow controller which are located 


at furnace. 
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HARALD E. LONNGREN 


Mechanical Engineer, New York 


Sore 20 years ago pressure vessels 
were equipped with bolted flange con- 
nections which do not live up to the 
requirements of today. Such equipment 
isstill in use under pressure conditions 
which causes one to wonder how it is 
possible that they do stand up at all. 

The strength of flanges in particular 
for such equipment is indeed perplex- 
ing, A routine check-up may be ordered 
because of change of service for such 
ee. It is not uncommon that the 
ield engineer expresses his astonish- 
ment in a hard language when he is 
told that his equipment is not suitable 
for more than a fraction of the pressure 
Which he has in mind. 

“Why, we have used this exchanger, 
for instance, for three times that pres- 


sure for 20) years without trouble,” he 
will Say. 


“A few years ago it was tested 
to five times the pressure you give and 
We did not notice anything wrong.” 

There js nothing a flange designer 


can do in « ases like this. only wosldar 
sometime a little bit himself. 
he author has long searched for 
some way of explaining the apparent 
‘trength of old flange designs of this 
category and believes there are a num- 
et of desicners who will be interested 
in his solution. 
1 nyPica il case is illustrated in Figure 
his flange was originally (20 years 
ph designed for 125 psi pressure at 
00° F. wi ith 14-inch corrosion allow- 





A CONCLUDING ARTICLE— 





esign Caine 


IN THIS concluding article on the subject of flange design con- 
siderations the author brings forth his own personal concept of the 
magnitude of the total external moment in a flange. 

All his previous work, which has been published in PETRO- 
LEUM REFINER, did comply with presently accepted calculation 
basis for the total moment. There are, however, numerous flange 
cases which can not be proven to be good and safe on this basis 
although they have a proven record of reliability and safe service 
behind them. Subsequent hydrostatic tests—oftentimes as high as 
five times the safe allowable pressure on the flange—have failed 
to show any signs of weakness of flanges of this category. 

This perplexing experience caused the author to search for a 
tangible explanation for this remarkable performance. The given 
analysis of the total external moment will undoubtedly be of interest 
to flange designers although it has no official backing. It is pre- 
sented here in the hope that the new light which.it casts upon the 
problem of flange design will be more than timely. 


ance. Checking it for strength “as new” 
in accordance with present day accepted 
methods reveals the following stresses: 





Sr = 15,000 psi. 


It will be noted that the longitudinal 
hub stress is excessive ; maximum allow- 
ance would be 15,000 psi. 








ae Le ado ech. When tested hydrostatically to 187 
design pressure 125 pes \P@ the stresses become: 
Hex = 7 X 36 X .313 X 8000 = = 282,750 p= 150,900 hn=3.25 Mpn= 490,400 
Herp = 7 XK 36X 75X 3.5 125 = — 31,000 Hr= 40,000 hr=2.25 Mr= 90,000 
H =.785 x 36? X 125 — 127,250 He= 91,850 he=1.25 .-Me= 115,000 
Wan = 282,750 M. = 695,400 
M = 21,750 
eet - (oy 21,750 
Armin. — 29./9 Square incnes =a = = i 
pes r. = 36.25 Soha ~ 88 X 391” att wi 
™ 341, an ’ Ss= 1.425 X 21,450 _ 16,900 psi. 
H» = 100,600 ho =3.25 Mp = 326,950 88 X 2.066 
Hr= 26,650 he= =225 Mr= 60,000 < — 21,750 X 7.44 
Ho = 213,750 he=125 Ma=267,200 St =—"S ee 
= On 's00 = 3.84 X 16,900 = 13,200 psi. 
K = A/B = 1.305 he = 4.48 Thus the stresses were increased only 
r=19 8 = 75 asaus slightly during the hydrostatic test. 
However, this flange design is im- 
Z = 3.84 7. = 1.0 e = .223 proper when analyzed the ordinary 
= ee ae way. That no distortion could be de- 
Pe. 3/ig incties 2—2066  t8—297 tected is remarkable. This and other 
similar cases caused the author 
a= 1.32 Su = eT == 59,750 psi. to approach the problem along 
8 = 1.425 88 X. lines heretofore not considered. 
1.425 < 20,500 _ In this particular case—and 
y = 733 a= 2.066 15,900 psi. in many other flange design 
‘can-sas cases — it will be noted that 
20,500 X 7.44 the hg value is practically the same 
L = .88 on 2066 as half the “across flats” dimension 


— 3.84 & 15,900 = 12,200 psi. 
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of the hexagonal nuts. This means 


{563} 145 


that the full value of W (the de- 
sign bolt load) should not be used 
in determining the bolt load moment 
( (W—H) X hg) because there is a 
direct compression without a moment 
arm. This is more readily visualized by 
“assuming” a slight distortion (bend- 
ing) of the flange portion proper—just 
enough to cause the entire bolt load to 
be transmitted to the gasket in direct 
compression. This method of loading 
causes a bending moment in the bolts 
which they can readily absorb, how- 
ever, because of their excessive strength. 

Thus, in line with this reasoning, 
there would be no external moment in 
the flange when tightening up the bolts. 
To insure this condition a flange can 
readily be provided with a “raised” 


contact surface, say “8 inches high. 


When the internal pressure is ap- 
plied the flange will be subjected to the 
moments caused by the Hp and Hy 
forces. The actual moment arms for 
these forces about the rigid gasket mean 
diameter section of the flange portion 
will then be: alts 


hp == .688 inch 


he === 1.0 inch 


and the moments, 
Hp = 100,600 hn = .688 


M p— 68,800 





Hr= 127,250 hr=1.0 Mr = 127,250 
Mo = 196,050 
M= _ 6,100 
Thus the stresses are, 
Sa= Sante = 17,700 psi. 
Se = Me eee = 4850 psi. 
— 6100 X 7.44 
os SS A SS 


2.066 
— 3.84 X 4850 = 3500 psi. 


In other words, the flange becomes 


amply strong. 


Another noteworthy case was a man- 
head neck flange. Upon checking it the 
ordinary way it was found that it rated 
only some 60 psi whereas it had been 
in use for 20 years under a pressure of 
250 psi. An analysis along the above 
indicated lines revealed that it could 
withstand the 250 psi pressure. 

Many flanges, particularly the ASA 
standard types, have a machined raised 
face which necessitates a hg value which 
is greater than half the “across flats” 
dimension of the nuts used. Wide 
gaskets are also commonly used which 
condition further increases the hg valve. 
It would be futile to deviate from ac- 
cepted calculation methods for this type 
of flanges. However, something ought 
to be done about their overbolting fea- 
ture which serves no other purpose than 


weakening of the flange. 








A flange designer can turn out a good 
and proportionate integral flange by: 

1) Not using wider gasket than 
necessary to give physical strength to 
it and by resorting to nubbing when. 
ever possible. In doing this he is able 
to bring down the required Hey load: 

2) Carefully choosing the gasket 
material—gaskets with high m factor 
require greater seating load; 

3) Seeing to it that the hg dimension 
becomes as small as possible. For high 
pressures it pays to investigate if larger 
hg arm results in smaller Mg moment: 

4) Keeping Apwm equal to Agaop 
as far as possible, that is, by reducing 
the overbolting feature; 

5) Selecting an ample value of g,— 
the thickness of the hub at the back of 
the flange. When the Sx stress is greater 
than three times the Sz or Sy stress it is 
a sign that the greater g, value should 

be used. The fact that acceptable stresses 
are obtained is not necessarily a sign of 
a good flange design. 

The field engineer on the other hand 
can do a lot by seeing to it that 1) only 
specified gaskets are used and 2) ex. 
cessive tightening-up of the bolts is 
avoided. 

A fair idea of how to tighten a joint 
can be obtained from the relationship 
between the actual bolt load and the 
required Hey load. 
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REFINER AUTHORS 


. . . and OTHER PERSONALITIES 









Gulf Research Trio 
Contribute Article 


“ 

Mri LIZATION of Refinery Gases 
by the Polyform Process” is presented 
4 this issue (page 105) through the ef- 
‘orts of three engineers of the refinery 
processes section of Gulf Research and 
Development Company, Pittsburgh. The 
withors are William C. Offutt, M. C. 
Fogle, and Harold Beuther—head, as- 
jstant head, and group leader, respec- 
vely, of the refinery processes section. 
[he report, constituting the latest in- 
rmation on the polyform process pub- 
ished to date, was presented last month 


t the National Petroleum Association 
mvention held in Atlantic City. Data 
the presentation came from work 


mpleted last summer. This work is 
‘ta revision, but was done in addition 
that reported before the Group Ses- 
m on Gasoline, Division of Refining, 
ast November at the annual meeting of 
he American Petroleum Institute. 


The Three Authors 
Offutt is a Pennsylvanian by birth, 
aving been born in Armstrong County 


n 1913. For his bachelor of science de- 
sree he moved a little closer to the 
Drake well, graduating from Grove 
‘ity College in 1935. His first job out 


lasted a year as plant control 
hemist at Oakmont, Pa. Since 1936 he 
as been with Gulf Research and De- 
elopment. Deeply interested in refining 
rocesses, Offutt is active in the Ameri- 
can Chemical Society, American Insti- 
ite of Chemical Engineers and Pitts- 
urgh Chemists Club. The two children 
his family are both boys. 
Fogle, who hails from Illinois, was 
orn in Ottawa in 1916. The University 


f college 


f Illinois presented him with a bach- 
lor of science degree in chemical en- 
gineering in 1938, which is the same year 
e started with Gulf Research and De- 
velopment Company. Refining process 


levelopment work in his opinion is the 
ost interesting subject in the petro- 
cum industry. He has been known to 
iiss meals when out of town to get back 


AKSEL C, ELD 





October 





1948—, 


H. BEUTHER 


4 Gulf Publishing Company Publication 





W. D. HARBERT AND “HANK” 


to his wife and son and his work. He is 
a member of the American Chemical 
Society, American Institute of Chemical 
Engineers, Phi Lambda Upsilon and 
Omega Chi Epsilon. 

Beuther, like Offutt, is a Pennsylva- 
nian. Born in Pittsburgh in 1917, he be- 
gan work with Gulf in 1939, which was 
the year he was graduated from Car- 
negie Institute of Technology with a 
bachelor of science degree in chemical 
engineering. He spent two and a half 
years since joining the company at the 
refinery in Philadelphia. Being group 
leader in the refinery processes section, 
requires a great deal ot ability and ver- 
satility and Beuther has what it takes. 
A family man, he is married and has 
two sons. He is a member of American 
Chemical Society and the American In- 
stitute of Chemical Engineers. 








M. C. FOGLE 


W. D. Harbert’s Math 
Loses Out to His Son 


Dlickhk ition mathematics has 
lost top place with W. D. Harbert, au- 
ther of “Distribution Curves” (starts on 
page 94), now that he has a full spare- 
time job with his son, five month old 
Henry King Harbert (alias Hank). (See 
accompanying photo). Other hobbies in- 
clude gardening, fishing and photogra- 
phy. 

Following his graduation from the 
University of Oklahoma with a master 
of science degree in chemical engineering 
in 1939, Harbert worked for a year on 
the Gulf Coast before returning to the 
University of Michigan to study on his 
Ph.D, degree. 

The war interrupted his studies and 
he joined Lion Oil Company, where he 
worked as a process and design engineer 
for the research department, butadiene 
unit and the refining division. 


Now he is back at the University of 
Michigan, Ann Arbor, to complete his 
studies. 


Author is a Dane 


fai C. ELD, author of “Pressure 
Drop in Fractionatirg Towers,” (starts 
on page 119), was born in Odensee, 
Denmark, and received his diploma in 


‘Mechanical Engineering at the Techni- 


there. He came to the 
United States in 1923, and worked for 
Westinghouse Electric & Manufactur- 
ing Company and Mesta Machine Com- 
pany. In 1927 he joined Gulf Oil Cor- 
poration at Port Arthur, Texas, as a 
designer. Since about 1930 he has been 
in process engineering work, specializ- 
ing in fractionating tower design. Eld 
is a professional chemical engineer 
licensed by the State of Pennsylvania. 

Photography is his hobby, an avoca- 
tion which he shares with the Boy 
Scouts in his community. Gardening is 
another hobby of his. Eld, who is mar- 
ried and has two children, lives in Pitts- 
burgh, Pa. 


cal Institute 





W. C. OFFUTT 
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B. H. VAN DYKE 


Holds Golf Title 


(sous may be one of the favorite hob- 
bies of Bingham Hood Van Dyke, au- 
thor of “The Elliott Oxygen System 
starts on page 122), but he still has 
heen voted “Elliott’s worst golfer.” The 
editor hopes he does a little bit better 
with his photography. 

After attending Cornell University and 
graduating from the University of Penn- 
sylvania with a B. S. degree in chemical 
engineering, Van Dyke joined The At- 
lantic Refining Company as a test en- 
gineer in 1933. He then went to Griscom- 
Russell Company as a sales engineer in 
1936. 

From 1941 to 1943 he was deputy chief 
f the Heat Exchanger and Pressure 
Vessel Branch, War Production Board. 
\ souvenir of his stay in Washington 
$a certificate complete with official 
seal, signature, etc., which reads: “You 
lon’'t have to be crazy to work here but 
t sure helps.” 

Van Dyke came to Elliott Company 
in 1943 as assistant to the director of 
the research and development depart- 
ment. In 1945 he became manager of the 
new products department. 

He is a member of the American So- 
ciety of Mechanical Engineers and the 
\ssociation of Iron and Steel Engineers. 


Its High Time!” 


SEVERAL people who heard Otto 
Kneisel, development engineer, Ham- 
mel-Dahl Company, Providence, R. I., 
deliver his paper “The Liquid Flow 
Uharacteristics of a Pipe Line and a 
‘ontrol Valve” (page 101, this issue), 
at the Third National Instrument Con- 
‘rence, September 13-17, Philadelphia, 
“ommented very favorably on the work. 
a their opinion, it is high time that 
a .work be done on the control 
wae addition to that being done on 
And. Ke and controlling instruments. 
the Aneisel’s work, determination of 
a m size, valve size, pressure drop 
an Na across the line and the valve, 
acterist, rangeability and the flow char- 
tif Stic, when the liquid flowrate, spe- 

8tavity, viscosity, equivalent length 


OTTO KNEISEL 


of the pipe in feet, and permissible line 
velocity, was an agreeable disclosure to 
the audience. 

Kneisel received a bachelor of science 
degree in electrical engineering in 1932 
from the Drexel Institute of Technology 
as a starter for his technical education. 
He then joined Brown Instrument Com- 
pany as service engineer in 1935. More 
experience in the instrument field was 
gained by Kneisel in his work in the 
instrument department of Ugite Sales 
Corporation in Chester, Pa. He has been 
with Hammel-Dahl Company in valve 
development work since 1943. 


Hobby and Work 


Ecos M. BOYD, Jr., author of 
“Fractionation Instrumentation and Con- 
trol” (starts on page 115), is a man 
whose principal hobby runs parallel with 
his work. In fact, the hobby, which is 
electronics, diverted him somewhat from 





DAVID M. BOYD, JR. 
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W. E. BOYLE 





PAUL R. HOYT 


Heater Controls Is 
Boyle-Hoyt Topic 


O-AUTHORS W. E. Boyle and P. 
R. Hoyt, whose article, “Experimental 
Application of Combustion Controls to 
a Process Heater,” starts on page 139, 
both claim the same parent company. 
Boyle is associated with Shell Oil Com- 
pany, Inc., and Hoyt with Shell Devel- 
opment Company. 
Holding preliminary patents on photo- 
electric cells and in conjunction with 
® CONTINUED ON PAGE 169 





the course on which he originally em- 
barked, and brought him into the in- 
strument field. 

Graduating from the University of 
Colorado in 1941 as a chemical engineer, 
Boyd joined the Barrett Company, Phil- 
adelphia, as a member of the pilot plant 
group. As soon as it became known, 
however, that he had built a couple of 
television sets at home, he was trans- 
ferred to the instrument department, and 
instruments have claimed his major at- 
tention ever since. He has been associated 
with Blaw-Knox Construction Company, 
Pittsburgh, Eastern States Petroleum 
Company, Houston, and Monsanto 
Chemical Company. With the latter or- 
ganization he was in charge of the in- 
struments applications group at Oak 
Ridge, Tenn. While there he was divi- 
sion superintendent of the Tennessee 
Southern Railroad, a club of some 20 
technical men who built and operated a 
scale model railroad on 700 feet of track. 

Boyd joined the engineering depart- 
ment of Universal Oil Products Com- 
pany in March, 1948, as an instrument 
engineer concerned with new develop- 
ments and applications of instruments. 

Recently he was appointed chairman 
of a subcommittee of the Instrument 
Society of America on recommended 
practices for fractionation instrument 
control. 

His present spare time project is 
building a house in a Chicago suburb. 
He is his own architect and contractor 
and intends to do the interior finish him- 
self. Boyd is married, has a daughter 
5% and a son 4 years old. 





Refinery and Other Plant Construction 


which are missing in the current tabulation and 3) 
report from time to time on progress of such work 
Such cooperation will be very much appreciated, 


Companies whose projects are not listed or readers 
who know of unlisted projects are urged to: 1) send 
in data on units not shown herein; 2) furnish details 
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| ’ i 3 | Daily Estimated } Probable : | net 
COMPANY | Plant Site | Project | Capacity Cost Status Completion Licensor | Engineering Contractor 
| | ; 
EAST | “op | | } 
EssoStandard OilCo.| Linden, N. J. Vac. pipe still 49,000 bbls. | Under Constr. | Ist half, 1949 §.0.D. & Braun | Braun 
Esso Standard Oil | Linden, N. J. Cat. Crack, 41,000 bbls. | Under Constr. Ist half, 1949 8.0.D., Braun Braun 
Co. Light Ends | | 
EssoStandard OilCo.| Bayonne, N.J. Dewaxing 7,500 bbls. Pee ist Qtr. 1949 | | Badger Badger 
Gulf Oil Corp. | Philadelphia, Pa.| Naphtha, 16,000 bbls. Under Constr. | Oct., 1948 | Gulf-Phillips | Lummus Lummus 
Polyform (eire.) | i 
Gulf Oil Corp. . Philadelphia, Pa. Topping +.” 30,000 bbls. Under Constr. Sept., 1949 | Lummus Badger } Lummus 
acuum Unit | | 
Kendall Ref. Co. Bradford, Pa. ne thanizing 50 bbls. | $15,000 soy on Late, 1948 
ower | 
The Pennzoil Co. Rouseville, Pa. i House | .. Late 1948 Dravo Corp. Union Iron Wks. 
3 | and Dravo 
Some, acuum Oil | Paulsboro, NJ. | Crude, Lube | Under Constr. | Mid 1949 | Juik Badger Badger 
0., ine. nt | 
—— -Vacuum Oil | | Paulsboro, N.J. wesoene Deas- | 5,950 bbls. | Under Constr. Mid 1949 Juik Badger Badger 
phalting | | 
Gageay- Vacuum Oil | Paulsboro, N.J. | Furfural Refg. 4,450 bbls. | Under Constr. Mid 1949 | Texaco Badger Badger 
Suen Vacuum Oil | Paulsboro, N.J. MEK Dewaxing | 2,050 bbls. Under Constr. Mid 1949 Texaco Badger Badger 
Co. | | 
L. Sonneborn Sons, Petrolia, Pa. Enlarge Acid $400,000 Approved 1948-49 Chemical Morris Knowles 
ne. Plant, Anti- | Constr. Co. & Co 
Pollution | 
Sun Oil Co. MarcusHook,Pa.| Wax Under Constr. 1948 Texaco Staff 
Sun Oil Co. Marcus Hook | Comp. & Pkg. Under Constr. 1948 Staff—Lindsay W. W. Lindsay 
*The Atlantic Philadelphia, Pa.| Lube Plant 1,300 bbls. | Under Constr. Late 1948 | Texaco, Juik Badger, Staff Badger 
Refininf Co. 
The Texas Co. Eagle Pt., New | Vac. still, Cat. 40,000 bbls Contract let Late 1949 Kellogg, Texaco Ke llogg, F ‘oster- 
Jersey | Cracking Whee 
The Texas Co. Westville, NJ. New Refinery 40,000 bbls. Under Constr. July, 1949 Foster-Wheeler | Foster- W heeler 
Jackson-More- Kellogg 


Tidewater Asso- 
ciated Oil Co. 


U. 8. Dept of 
Interior 


MID- 


CONTINENT 


Ashland Oil and 
Refining Co. 


Ashland Oil and 
Refining Co. 


Bareco Oil Co. 
Bareco Oj] Co 


Berry Asphalt Co 


Berry Asphalt Co. 


Cities Service Oil 
Co. 

Cities Service Oil 
Co. (Deleware) 

Cities Service Oil 
Co. (Deleware 


Cooperative Refin- 


ery Association 


Cooperative Refin- 


ery Association 





Bayonne, N.J. 


Briceton, Pa. 


Ashland, Ky. 


Ashland, Ky. 


Wichita, Kans. 


Barnsdall, Okla. | 


Ark. 


Stephens, 


Waterloo, Ark. 


Chicago 


E. Chicago, Ill 


E. Chicago, Ill. 


Coffeyville, 
Kansas 


Coffeyville, 


Continental Oil Co. 
| 


Continental Oil Co. 
Continental Oil Co. 


Dewese Oil Co 


Fen-Ter Refg. Co. 


Fen-Ter Ref. Co. 


*The Globe Oil & 
Refining Co 
Gulf Refg. Co. 
Gulf Refg. Co. 
Gulf Refg. Co. 
Gulf Refg. Co. 
Gulf Refg. Co. 


Hagy, Harrington 


arsh 


Hagy, Harrington 


Marsh 
Hiwan Oil Co. 


Indiana Farm Bu- 
reau Co-op Assn. 
Kanotex Refg. Co. 


Lion Oil Co... .... 


Lion Oil Co. 
M.F.A, Oil Co. 


Magnolia Pet. Co. 


sas 


ansa 
Ponea City, Okla 


Ponca City, Okla 
Ponca City, Okla.} 
| Lube filtering 


Weston, Ohio 


Wynnewood, 
Okla. 

Wynnewood, 
Okla. 
Lemont, Ill. 


Toledo, O. 
Toledo, O. 
Toledo, O. 
Cincinnati 
Cincinnati 


| Hooker, Okla. 


Panoma, Okla. 


Magnolia, Ark. 


Mt. Vernon, sad) Enlarge Topping 


Arkansas City, 


| Kans, 
El Dorado, Ark. | 
| El] Dorado, Ark. 


| Chanute, Kans. 
| Grant County, 


| 








Revamping 
Houdry Fixed 
Bed Unit 
Fischer-Tropsch 
Pilot Plant 
(Coal-to-gaso- 
line synthesis 


Revamping TCC 


Kiln and Re- 
actor 
Revision & Mod 
ernization of 
Refg. Units 
. P.G. 
P ropane Deas- 
phalt Unit 


Wepead Asphalt | 
P 


lant 
Lube Unit, Ex- 
pand Asphalt 
facilities 


Compounding & | 


Grease Plant 
Modernize Plant 


| Laboratory 


| 
| 


| 
| 


Dewaxing 
Revamp crude 


nit 
Repair & Revis- | 
ion to Cat 
Crackers 
Crude Topping 
Modernize TCC 


unit, Desalting 
Enlarge Asphalt 
Plant 
Asphalt Spec- 
cialties Plant 
Cat Cracker 
Unit 


| Top & Vac. Unit 


Fluid Cat. Crk. 
Poly Unit 

| Fluid Unit 
Polyform Plant 

Gasoline and 
LPG Recovery 

| Natural Gasoline, 
& L.P.G. Plant | 

Gasoline Plant 


Init 


re ‘at Cracking 


Enlarge Am- 
monia Unit 

Protective Coat- 
ing Plant 

Desulfurization 


| Gasoline Plant 
Kans.,(Hickok) | 


1-2 bbls. 


250 bi 
600 bbls 


2.000 bbl 


1,200 bl 


1,500 bbls 


2 200 bbls. 


| 4,000 bbls. 
| 


| 22,500 bbls. 





#30,000 bbls. 


250 bbls. 
800 bbls. 
8,000 bbls. 
6,000 bbls. 
32,000 bbls. 
15,500 bbls. 
5,000 bbls. 
15,500 bbls. 
5,000 bbls. 
100,000 mef 
100,000 mef 


10,000 mef 
7,000 bbls. 


4,200 bbls. 
570 tons 
100 tons 


1,000 bbls. 
100,000 mef 


$150,000 


$500.000 


$100,000 
$450,000 


$2.5 million 
$18 million 
$300,000 


$1.5 million 
$944,000 

$1 million 
$15,000 


| 
| $250,000 


$2 million 


$2 million 


$500,000 


| $3.5 million 
| $250,000 


75,000 





Under Constr. 


Under Constr. 


Under Constr. 


Under Constr. 
Under Constr 


Under Constr 


Under Constr. 


Design 


Under Constr, 


Contracted 
Under Constr. 


| Under Constr. 
| 


Projected 
| Projected 
Under Constr. 


| Under Constr. 


| 
|) Under Constr. 
! 


Buying Material 


| Under Constr. 

| Under Constr. 

| Under Constr. 
Under Constr. 
Under Constr. 

| Under Constr. 

| 

| Under Constr. 


Under Constr. 
Under Constr. 


Under Constr. 





| Design 


Part Completed 


Early 1949 


Oct. 1, 1948 


Jan., 1949 


Nov . 1948 


Dec., 1948 


Late 1948 


Late 1949 
Late 1948 
Completed 
1949 


Dec., 1948 





Jan., 1949 


| Mid 1950 
Mid 1950 
| Oct., 1948 


| Oct., 1948 

| 

| Oct., 1948 
Jan. 1, 1950 


Feb., 1949 
May; 1949 
| May, 1949 
June, 1949 
June, 1949 
Oct., 1948 





| Oct., 1948 
| 


Oct., 1948 
Noyv., 1948 
June, 1949 
Dec., 1948 


Jan., 1949 
| June, 1949 


Houdry 


Houdry 


Kellogg 


Kellogg 


Texaco 


Houdry 


Petroco 


U. O. P. 


| U.0.P. 


| U.O.P. 


| Phillipe 





Staff 


Phillips 


land, Kellogg 


Houdry Cat. Constr 
Blaw-Knox Co. | Blaw-Knox C 
Cat. Constr Cat. Constr 
Staff Staff 

Born Be 

Staff Stati 


Process Eng. rot 
Sumner-Sollitt 
Kellogg Kell 
Staff Sumner-5 
Process Eng Process Eng 
C.R.A. En 
eering D 

Cat. Constr Cat. Const 
Staff staff 

| Ref. Eng. Ref. I 

Ref. Eng. Ref. I 
U. O. P. 

| Badger Badger 
Kellogg Kellogg 
Kellogg Kellogg 
Kellogg Kellogg 

| Kellogg Kellogg | 

| Pritchard Pritchard 
Pritchard Pritchard 

| Petro. Eng. Petro. Eng. 

ve Staff 

| Koch Eng. Koch Eng. 

Chem. Constr. | Chem. Constr. 

| Staff | Staff 

| Koch | Staff 

P a8 . 

| | i 








Petroleum Re 
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REFINERY AND OTHER PLANT CONSTRUCTION (Continued) 













































































= >= 
: : Daily Estimated Probable 
COMPANY Plant Site Project Capacity Cost Status Completion Licensor Engineering Contractor 
Magnolia Pet. Co... Coy County, | Gasoline Plant | 30,000mef | ............. Design DC | Arn vkicnccs..sc-) puma AU Cc agndp ts Coane’ 
Mid-Continent Pet. Tulsa, Okla. vac still, Cat 13,500 bbls. $8.5 million Contract let Nov., 1948 Kellogg Kellogg Kellogg 
Mat clesle mem — $500,000 ae Ce. eee U.O.P. UOP, Ref, | Rel. Eng 
wind Coopers | Cushing, Okla. | Tnerease Topping) 6,500 bbls.) fons senssseenne Completed U.OP. UOP., Ref, | Ref. Eng. 
Ohio Oil Co... | Robinson, I “Sets Cat | 27,500 bbs. | $15 million Under Constr. | Late 1948 U.OP. MaKe § | McKee, Priteb 
| Still, Poly, LP 
M Mich LPG hors 
(ld Dutch Ref. Co. | Muskegon, Mich. 3,400 gallons ee. * Te acne edneens ee ee Staff 
OM Dutch Ref. Co. | Muskegon, Mie! Crack Plant | 800 bbls. Under Constr. | Nov., 1948 UOP. Stat | Seat 
Oneal ge Reed City, Mich. bo Blending 1,000 bbls. $25,000 Under Constr. | Oct., 1948 Staff Staff 
Owens, Libbey- So. Ty Butane, Propane! 6,000 gals. $50,000 Under Constr. Dec., 1948 | Staff Staff 
Ovens Gas Dep't, Wet vi, Tu. | Gat, Crack bbls Es 
Peteo Corp......- ue Islan at. Cracker 5,000 " | $400,000 Under Constr. | ........... . 
=a Unit, LPG Re- ans 
covery System | 
Petroleum Special- | Flat Rock, Mich.| Increasing distil-| 6,000 bbls | $50,000 Under Constr. § 
ties, Inc. a -_ other | Fall, 1948 | Staff Staff 
nt facilities 
Phillips Pet. Co... 5 me City, aans posers Under Constr. | Oct., 1948 Staff Winn-Senter 
i 
Philips Pet. Co....| Ditto Lubricating Unit| 1.500 bbls. | Under Constr. | Nov, 1948 | Kell 
Phillips ~~ : 0.....| oo oe eg 24,000 bbls. Under Constr. Oct., 1949 } a a 
a Pet, C ‘0, ox ne Okla. i> a Plant 173,000 mot po ohm os 199 veees , oo 
The Pure Oil Co....| Toledo, Ohio _| Special Naphthas| 2,000 bbis i Under Constr. | Nov. 1, 1948 Siatt | | ney 
ee Island Refg. | Rock Island,Ind.| Fluid Cat, Crk | 10,000 bbls | $1,200,000 | Contracted July, 1949 | U.O.P. TOP Staff 
rp. | WS. 
Te allow Water — Water, | Reforming Unit | 1,250 bbls. $85,000 ey Fall, 1949 Perco Koch Eng. Koch Eng. 
. , | dere | 
Sinclair Refg. Co...| E. Chicago, Ill. ya hg 55,000 bbls. | Under Constr. | Late 1948 | Lummus, Braun, | Braun, Lummus 
, | Sinclair 
Plant & Lube | — 
Treating | 
Skelly Oil Ce Eldorado, Kans. | Crude Dist. 30,000 bbls Announced | Jan.. 1950 
| Unit, Cat, Crk. oe 
Skelly Oil Ce 1 Co., Gasoline Plant | | | Born 
age Tcem Oil | E. St. Louis, Ill. C= Thermal | Under Constr. | Oct., 1949 | Bechtel Corp. | Betchel Corp. 
— Oil Co., Whiting, Ind. Motor Oils Unit | Under Constr. | Fall, 1948 | } | gece ent 
ndiana | ? Stone & Webster 
Kell 
oy Oil Co., Lima, Ohio Cat Cracking | 16,000 bbls. $11 million Under Constr. | Late 1949 U.O.P. | McKee McKee" 
i0 k } 
oy Oil Co., Lima, Ohio oe = Distl., | +15,000 bbls. $5 million | Authorized | Mid 1950 | Kellogg Kellogg Kellogg 
0} | 
— Oil Co. Teledo, Ohio Sven non we | y at te Authorized Mid 1950 } Lummus 
10 } e ing 18 oducts | | 
Unit | 
— Oil Co.., Toledo, Ohio | Vacuum Unit 9,000 bbls. as Authorized Mid 1950 | Lummus 
Standard Oil Co.. Toledo, Ohio Propane Deas- | 800 bbls. Authorized Mid 1950 | Lummus 
(tie ‘ | halting Unit | 
Stanolind O&G Co. | Ulysses, Kans. | Gascline Plant | 100,000mef | ..... Under Constr. Fall, 1948 : : J & L Constr. 
Sun Oil Co Toledo, Ohio | yah ng 30,000 bbls. $16 million | Under Constr. 1950 | Houdry Hoty Cat. Cat. Constr. 
| = , Constr., Process 
Vac., Poly ‘+ 
Sun Oil Co Toledo, Ohio | Anti-Pollution $600,000 | : ; | Pas pond Cat. Constr. 
The Texas Co , pla _ ney Cat | 20,000 bbls. we ais | 1950 Foster- Wheeler ie Foster- 
L er 
The Texas Co. W. Tulsa, Okla. ae en Cat | 30,000 bbls. Under Constr. July 1, 1949 | Kelloge, Foster- Kellogg, Foster- 
Tide Water Assoc ene ht T Cc ‘Unit 4,500 bbls iC ted | Wasser, U2: peek 
ore An ci- om ight, CC. Uni 500 , ontrac Houdry f ar i Eng 
"ue Can eo en ll | 5,000 bbls. $1.3 million Under Constr. Ref. Eng 
eng of Louisiana, Mo. nn 80 bbls. $4.4 million Contracted Oct., 1949 | Koppers Koppers 
Plant 
Warren Pet. Corp Madill, Okla. | — 1,500 bbls. Projected Jan. 1, 1949 | Hudson Hudson 
Warren Pet. Corp. .| Maysville, Okla. | Gasoline Plant | 8,000 bbls. Under Constr. | Jan. 1, 1949 Dresse 
waves Pet Corp. .; Madill, Okla. Propane Unit 20,000 gals. es Sa Contracted Early ‘1949 ion ~~ 
Tele = Oil & Hartford, Iil. “paso, Cracking 8,500 bbls. $1 million Under Constr. Late 1948 Phillips Koch Eng. Koch Eng. 
OUTHW EST gheta 2o Cs % aig fc ie > a Seen aa — 
mo Ref. Co Sweeny, Texas LPG Fract. Authorized Fall, 1948 
Alamo Ref. C. | Sweeny, Texas Cater $150,006 Contract let Se gate Phillips Mason 
Amarillo Oil Co | Amarillo, Texas Cos gy 70 mef Winter, 1949 Blaw-Knox Co. 
a Liberty | i Seaeat, Poly, LPG Units} 2.8 mef $320,000 Completed U.0.P. Staff Staff 
tty pub- Silsbee, Texas Goon and 56,000 mef $3 million Under Constr. Aug., 1948 Gaso. Plant Gaso. Plant 
Arkla Oj] C ) | Rodessa, La Add Com ors} 60,000 mef 
my , La. , $325,000 5 oe RES : 
—— Fuel Oil Panola, Texas Gasoline Plant | 100,000mef | ....... Under Constr. Om 008. 1 gee Eee a5 
Barnedall Oil Co... | West Tepetate | Gasoline Plant | 20,000 mef $800,000 Under Constr. | Middle 1949 Dresser Dresser 
The California Co..| Hico, I ; 
r ( ico, La. Gasoline Plant | 70,000 mef Under Constr. Nov., 1949 H 
he California Co —, Cyeling Plant 10,000 mef Designing Srd quarter, 1949} ...............) 00... ee 
a fiss. oar: 
a Refg. Co..| Princeton, La. Motasintin 700 bbls. Under Constr. Early 1949 Staff Staff 
arthage Cor Carthage, Field | Gasoline Pla illi 
¢ ge, Fie ne Plant | 100,000 mef $3.5 million Under Constr. | Jan. 1, 1949 Bric saat Hudso Hudson 
iiiaee Hydrocol, Eeounorie, Hydrocol 87,000 mef $19 million Under Constr. | Aug., 1949 Hydro-Res., Inc. MeKee McKee 
ney. Chieag , | Texas . d ‘exaco 
Cit ago Corp...| Carthage, Texas | E Ay Pit.) 210,000. mef $2 million Authorized . . ome Seen = 5 ENG... .. cies Fish 4 Fish Eng. 
it-Con Cor | - Charles, Lube ,000 bbls. $35 million Under Constr. tana 1949 Taso. Max B, | Max Be sitter i. ‘Max 
Cit sn \ : i Lummus, B iller © 
Carne a Cad Pampa, Texas Gasoline Plant | 18,000mef |... 2... ... 2-5 Contracted eg ea aaa. . can ed Waleo Waleo 
~ ob | Lisbon, bn 2 Carrs a Under Constr. Late 1948 Pet. Eng. re 
® CONTINUED ON PAGE 155 
Oct 2 7 . . . . . : 
ober, 1948-—A’ Gulf Publishing Company Publication 153 





eee: 








me =~ I 
ea a Wl f 
a 





es for design 
construction 








servic 
g and 
: of refinery project. 


anization supplies 


oC 
g 
te sé 
erin 
pe 


or 
gine 
of any ty 


> 


his 


cently completed by McKee. 


@ Four new refinery units re- 


comple 


en 








TPT 
mi 


<< Se So Sa, > on 
rN ee ee 

















REFINERY AND OTHER PLANT CONSTRUCTION (Continued) 





Project 


Daily 
Capacity 


Estimated 
Cost 


Status 


Probable 
Completion 


Engineeri 





Gcldsmith, Tex. 


.| Baton Rouge, La. 
‘0.| Baton Rouge, La. 

.| Baton Rouge, La. 
.| Baton Rouge, 


Yo.| Baton Rouge, La. 


| Humble 0.4R. Co. 


Humble 0.4R. Co. 
Humble 0.4.R. Co.. 
Humble 0.4R. Co. 
Humble 0.&.R. Co 


Humble 0.4R. Co. 
Humble 0.4.R. Co 
Humble 0.4R. Co. 
Humble 0.&R. Co. 


Humble 0.4R. Co. 
Houtex Oil & Ref. 


la Gloria Corp... . 
“Lone Star Gas 


Magnolia Pet. Co.. 
Magnolia Pet. Co... 
lia Pet. Co... 
y Chemi- 
0. 
Monsanto Chem. Co. 
Natural Gaso. Corp. 
Falury Asphalt Co 
“Pan American 
Refining Corp. 
Phillips Pet. Co. . . 
Phillips Pet. Co... . 
Phillins Pet. Co. . 
"Phillips Petro. Co. 
‘The Atlantic 
ing Co. 
The Pure Oil Co... . 
The Pure Oil Co... 


The Pure Oil Co. 
The Pure Oil Co. 


The Pure Oil Co. 
Shamrock Qi] & 
Gas Ce. 
Sid Richardsor, 
Gascline Co. 
Shell Chemical Corp. 
Shell Chemica! Corp. 


Shell O11 C. 
Shell Oil Co 


Shell Oi Co, 
Shell Oil Co: 


“Shell 0i1 Co, 
Selair Refg. Co.. 


ne 


TT a 


.| Overton, 





.| Baton Rouge, La. 


Baton Rouge, La. 
Arabi, La. 
Montgomery Co. 
Crane, Texas 


Pt. Arthur, Tex. 


Pt. Arthur, Tex. 
Pt. Arthur, Tex. 
Texas 
(London Plant) 


Overton, Texas 
(Amer. Plant) 
Laird Hill, Texas 
(Kilgore Plant) 


Katy, Texas 
Kelsey Field, 
Texas 
Seeligson Field, 


Texas 
Conroe, Texas 


Bloomington, 
Texas 
Opelousas, La. 


Pickton Field, 
Texas 
Baytown, Texas 
Baytown, Texas 
Hardin, Texas 


Falfurrias, Tex. 
Dallas, Texas 


Beaumont, Tex. 


Seeligson Field, 
Texas 


Mamou, La. 
Winnie, Texas 


Texas City, 
Texas 
Hawkins, Tex. 
YazooCity, Miss. 
Texas City, 
exas 
Andrews, Texas 
Alvin, Texas 
Dumas, Texas 
Gcldsmith, Tex. 
Etter, Texas 
Port Arthur, 
Texas 
Nederland, Tex. 
Nederland, Tex. 


Nederland, Tex. 
Nederland, Tex. 


Nederland, Tex. 
Sunray, Texas 
Keystone Field, 
Texas 
Houston, Texas 
Houston, Texas 


Notrees, Texas 
Houston, Texas 


DenverCity, Tex. 
Norco, La. 


Notrees, Texas 
Houston, Texas 


Corpus Christi, 
exas 


Pweg me Plant 

as Recovery 
Plant 

Fluid Cat. Plant 

Absorption Plant 

Gas Treat, Plant 


Light Ends Re- 
Polymer 
Pipe Still 


La.j Vacuum Pipe 


Still 
Ditto 
Light Ends Re- 
covery 
Mfg. Facilities 
a. 
lant 


Gascline 
Gasoline Plant 


3 Top & Vae. 


/nits 

Cat. Desulf. 

Naphtha Poly. 

Add Propane, 
Absorption 
Refrigeration 

Add Propane, 
Absorption 

Add Propane, 
Absorption 
Refrigeration 

Add Propane, 
Absorption 

Gas Injection 
Plant 

Gas Injection 
Plant 

Add Compres- 
sion—A bsorp- 
tion 

Gas Comp. 
Plant 

Absorption 

lant 

Comp.—Absorp. 

Plant 


n 
Pipe Stills 
Lube Extraction 
Crude & Product 
Storage Facili- 
ties, Control 
House 
Casinghead Gas 
Hypersorption 


Plant 
Lube Plant 


Gasoline and 
Cycling 


Gasoline Plant 
Petro Chem 


Rebuilding 
Petro-chem. 
Enlarge Plant 
Cracking Still 
Expand chemical 
Research Facil- 
ities 
Absorption Plant 
Absorption Plant 
Absorption Plant 
Absorption Plant 
Petro-chem. 
Plant Increase 
Increase 
Capacity 
MEK Dewaxing, 
Clay Contact 
Deasphalting, 
Phencl Extrac. 
MEK Deoiling 
Compound, 
Blending 
Grease Plant 


Increase Topping 
& Cracking 
Facilities 

Gascline Plant 


Ethyl Chloride 
Unit No. 2 
Add Acetone 
Unit 
Gasoline Plant 
Lube Unit 


Gasoline Plapt 
Thermal Crack- 
ing, Asphalt Pit 
Extension TXL 
nt 


Crude Still, Bar- 


forming 








10,000 mef 
60,000 gals. 
6,000 bbis. 
10,500 mef 
70,000 mef 
20,000 mef 
4,000 bbls. 
58,000 bbls. 
18,500 bbls. 


14,500 bbls. 
11,000 bbls. 


40,000 mef 
22,000 bbls. 
17,000 bbls. 
32,000 bbls. cire. 
Gas 

Capacity 
Unchanged 


18,000 mef. 
20,000 mef 
30,000 mef 


22,000 mef 
100,000 mef 
18,000 mef 
45,000 bbls. 


7,000 bbls. 
20,000 bbls. 


20,000 mef 
60 mef 


(70,000 mef 
Casinghead 


140,000 tons yr. 
15,000 bbls. 
3,500 bbls. 
4,300 bbls. 


200 bbls. 
1,600 bbls. 


66,000 Ibs. 
10,000 bbls. 


107,000 nef 


30,000 mef 
2,800 bbls. 


24,000 mef * 
470 bbls. 


30,000 mef 
30,000 bbls. 


5,000 bbis. 





$20 million 
$250,000 
$2 million 


$2 million 


$7 million 
$1,408,000 
$1,336,000 
$4,160,000 


$2,800,000 
$2,133,000 
$5.8 million 


$5.3 million 
$75,000 


$3 million 


$6 million 


$300,000 


$5 million 


$1.6 million 





Contracted 
Under Constr. 


Designing 

Under Constr. 
Under Constr. 
Under Constr. 
Under Constr. 
Under Censtr. 
Under Constr. 


Under Constr. 
Under Constr. 


Announcement 


Under Constr. 
Contracted 


Under Constr. 
Under Constr. 
Under Constr. 
) Under Constr. 
| Under Constr. 


| Under Constr. 


Under Constr. 
Under Constr. 
Under Constr. 


Under Constr. 


Authorized 
Authorized 
Authorized 


Authorized 
Authorized 


Under Constr. 
Design & Eng. 


Under Constr. 
Under Constr. 
Under Constr. 
Under Constr. 
Under Constr. 
Under Constr. 


Under Constr. 
Contracted 


Authorized 

Under Constr. 
Under Constr. 
Authorized 

Under Constr. 
-Under Constr. 
Under Constr. 


Under Constr. 
Under Constr. 


Under Constr. 


Under Constr. 


Under Constr. 
Under Constr. 


Design 


Under Constr. 


Under Constr. 


Under Constr. 





July, 1949 
Sept., 1949 
Jan., 1950 
Late 1948 
Jan., 1949 
Last Qtr., 1948 
3rd Qtr., 1948 
3rd Qtr., 1948 
3rd Qtr., 1948 


Last Qtr., 1948 
Ist Qtr., 1949 


Fall, 1949 
Oct., 1948 


Oct., 1948 


Oct., 1948 
Oct., 1948 


March, 1949 
Jan., 1949 
Jan., 1949 


Summer, 1949 


1949 
Spring, 1949 
Spring, 1949 
Late 1949 


Late 1949 
Completed 


May, 1949 
1949 


Jan. 1, 1949 
April, 1949 
artly Com- 
pleted 
Late 1948 
Late 1948 
Early 1949 


Oct., 1948 
Jan., 1950 


Completed 
Sept., 1949 
Nov., 1948 
Jan. 1, 1949 


March, 1949 
Feb., 1949 


Sept., 1949 
Mar., 1949 


Mar., 1949 
Oct., 1948 


Jan., 1949 
Oct., 1948 
Late 1949 


Completed 
Completed 


Completed 
Completed 


Early 1950 





Union Oil Co. 


Texaco 


Fluor 





Ref. Maint. 
Ref. Maint. 


U.0.P. 


Republic Ref. Co. 
Fluor 


Fish Eng. 


Stearns-Roger 
Stearns-Roger 
Stearns-Roger 
Stearns-Roger 


Foster-Wheeler 


Kellogg 
Staff 


Hudson 
Foster-Wheeler 


Lummus 
Hudson 


Staff, Gaso. Plant 
Staff 


Chem. Constr. 

Staff 

Lummus 

Kellogg 

Lummus 

Staff, Verne E. 
Alden 

Staff, Verne E. 
Alden 

Staff 

J & L Constr. 

Kellogg 

Braun 


Brown & Root 
Lummus 


Fluor 
Shell 


Brown & Root 





Fish Eng. 
Fish Eng. 


Stearns-Roger 
Stearns-Roger 
Stearns-Roger 
Stearns-Roger 


Foster-Wheelr 
Kell 


Hudson 
Foster-Wheeler 


Lummus, 
Kellogg 


Hudson 

Gaso. Plant 
Tellepsen 
Bellows, Leonard 
Goan Plant 


ummus 
Stone-Webster 


Stone-Webster 
Staff 


J & L Constr. 

Kellogg 

Braun 

Brown & Root 

Lummus, Kel- 
logg, Fluor 

Fluor 

Snell 

Brown & Root 


Fluor 


Process Eng. 
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ry 
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NERY AND OTHER PLANT CONSTRUCTION (Continued) 


























: Daily Estimated | | Probable 
COMPANY | Plant Site Project Capacity Cost Status Completion Licensor Engineering Contractor com 
' —_ 
Standard Oi1 Co. | Northern Cooke | Compres. Natu- | 2,500 mcf $125,000 | Under Constr. | Oct., 1948 ae Stand 
of Texas | County, Texas | ral Gas of ( 
ae | Oil Co, El Paso, Texas | Gas Oil Unit 1,000 bbls. Under Constr. Late 1948 Staff ot 
exas | | 
Stanolind O. & G. Fullerton Field, | Gasoline Plant Approved | | J & L Constr. J&L Co 
Co., Opr. Texas or | = Stand 
Stanolind O.& G. | Slaughter, Hock-| Gasoline Plant 90,000 mef | Under Constr. Feb., 1949 | | Braun Brau Cali 
Co., Opr. ley Co., Texas | Stand 
Stanolind O & G Co.| Brownsville, Tex.| Chemical Plant | 130,000 lbs./yr Contracted 1949 Badger Badger Cal 
Stanolind O & G Co.) Pettus, Texas Cycling Plant 166,000 mef Under Constr. | 1949 | | J&LConstr. | J&L Constr 
Stanolind O & G Co.) Levelland Field, | Gasoline Plant | Planned 1949 =e 
exas 
Stanolind O & G Co.| No.Cowden, Tex.| Gasoline Plant 125,000 mef | Designed 1950 Stearns-Rogers  Stearns-Rogers 
Sun Oil Co Richland Parish, | Gasoline Plant 70,000 gals. | Under Constr. Oct., 1948 : Pet. Eng. Stand 
Louisiana | Cal 
Sun Oil Co Starr Co., Texas | Gasoline Plant 25,000 mef $4 million | Under Constr. | Early 1949 Pet Eng. | Pet. Eng. Pet. Eng. § 
Sun Oil Co | Jameson Field, L.P.G. Extrae- 10,000 mef Part of $12 Contracted | March, 1949 Pritchard Cal 
| Coke County, tion million Unior 
| Texas Cal 
The Parade Co. | Rusk County, Add Propane 18,000 mef $250,000 | Contracted Dec., 1948 Hudson Hudson Tnior 
Texas | Recovery Cal 
The Texas Co Port Arthur, Lube & Wax 2,500 bbls. Oi! Under Constr. Late 1948 | Staff, Foster- Foster- Wheeler Unior 
Texas | Additions Wheeler Cal 
The Texas Co Electra, Texas | Gasoline Plant § 2,000 mef Projected Jan., 1949 Texaco m 
The Texas Co. Lafitte, La.  ~y Gaso- 6,500 mef a ates Hudson Hudson ai 
ant | 
Texoma Natural Stinnett, Texas | Additional 150,000 mef $2.5 million Under Constr. Jan., 1949 Midwestern Con- *Unic 
Gas Co. Compression struction Co, Cal 
United Gas Co. | Carthage, Texas | 2nd Gas Plant 100,000 mef $3.5 million Under Constr. July, 1949 Hudson Hudson Unior 
U. 8. Ind. Chemic- | Brownsville, Petrochemical Contracted 1949 Badger Badger Cal 
als Co. | Texas Plant Unior 
Waggoner Est. Ref.| Electra, Texas Crack Unit Re- 250,000 Under Constr. Fall, 1948 Ref. Eng Ref. Eng. Cal 
| visions > 
Warren Pet. Corp. .| Breckenridge, LPG Extrac- 1,500 bbls Under Constr. Jan. 1, 1949 Staff Staff 
Texas tion 4.1. 
Warren Pet. Corp Gladewater, Tex.| LPG Extract. Contract let March, 1949 J. B. Gill Co. J. B. Gill Co Agwi 
Warren Pet. Corp Hawkins, Texas | Add Plant 20,000 mef Contract let March, 1949 Gaso. Plant Gaso. Plant Angle 
Warren Pet. Corp. .| Holliday, Texas | Expansion & 2,500 bbls. Under Constr Jan. 1, 1949 Staff Staff Co. 
| Propane Prod. Ang 
Warren Pet. Corp. . | yee Corner, | Gasoline Plant 5,000 mef Contract let March, 1949 Walco Waleo » 
exas ue 
Warren Pet. Co | Wichita Falls, Gasoline Plant ‘ 30,000 gals Under Constr Early 1949 Waleo Walco Co. 
Tex, (Madden 
Plant) | 
Warren Pet. Co Gladewater, Tex.| Propane Unit 20,000 gals. Under Constr. Early 1949 J. B. Gill Co. Staff — 
ROCKY | Arabi 
MOUNTAIN | 
The California Oil | Rangely, Colo. | Gasoline Plant | 20,000 mef $3 million Under Constr. Nov. 15, 1948 Hudson Hudson “ha 
ompany | 
The Carter Oil Co..| Billings, Mont. Crude Cat Crk | 30,000 bbls. $20 million Under Constr 3rd Qtr. 1949 U.O.P., 8.0.D., | Fluor — 
Fluor . 
Continental Oil Co_| Billings, Mont. Complete Ref. 7,500 bbls. $8.5 million Under Constr. | 1949 U.O.P. U.O.P. J & L J & L Constr = 
Cat. Crack | Constr. B ae 
Continental Oil Co.| Denver, Colo. Crude, Cat Crk. | 7,500 bbls. $4 million Under Constr. Fall, 1948 Houdry, Staff Lummus ‘te 
| U.O.P. Lummus 
Frontier Refg. Co. Cheyenne, Wyo. | Treating Unit 5,000 bbls. $75,000 Under Constr. Late 1948 | U.O.P. U.O.P. Waleo-U.0.P R.. 
General Petroleum | South Sand Recycling Plant | 3,000 mef $300,000 Approved Late 1948 Staff-Ind. Eng. Ind. Eng Ol 
Corp. Creek, Worland, j : 
Wyo. ire 
Gulf Oil Corp Eunice, N.M. Gasoline Plant | 50 mef Under Constr. Middle 1949 Hudson Hudson B me 
New Mexico As- Artesia, N.M. Crude Unit 7,500 bbls. $350,000 Material May, 1949 ‘ Geo. Armistead Staff — 
phalt Refg. Co. being ree = 
Phillips Pet. Co Oil Center, N.M.| Absorption Plant! 48,000 mef Under Constr. Nov., 1948 Cali 
Salt Lake Refg. Co. Salt Lake City Crude Dist. Unit} 25,000 bbls. $5 million Under Constr. Nov., 1948 | Bechtel Co 
Skelly Oil Co. Lea County, Expanding Gaso-| 60,000 gals. J. E. Carlson c ie 
N.M. line Plant | ‘eh 
Socony-Vacuum Casper, Wyo. TCc 6,900 bbls. Under Constr. Jan. 1, 1949 Staff Cat. Constr. Calte 
—= Union mm, Gasoline Plant 20,000 mef $1 million Contracted | June, 1949 Ref. Maint Ref. Maint Cie. ¢ 
jas Co. N. M. | ~ 
Standard Oil (Ind.).| Casper, Wyo. | Cat. Crack | 8,000 bbls. Under Constr. | Early 1949 Kellogg a 
Stanolind O & F Co.| Elk Basin, Wyo.| Gasoline Plant 12,000 mef Under Constr. April, 1949 | | Stone & Webster) Stone & Webster Ra 
“"—— Gulf Sulphur; Worland, Wyo. — Recovery : Projected Cie. ] 
0. | nt | : a 
U. 8. Bureau of Rifle, Colo. Shale Oil Refy. | 3,000 bbls. $450,000 Under Constr. Fall, 1948 Ref. Eng. Ref. Eng an 
ines | 
Utah O. Ref. Co. Salt Lake City, | Propane De- 10,500 bbls. $2.5 million | Contracted Early 1949 Kellogg Kellogg a 
Utah asphalting | Ra 
Warren Pet. Corp Monument, Gascline Plant 2,500 bbls. | Under Constr. Jan. 1, 1949 Warren Dresser Eng Cie. 
| N.M., Enlargement | | Ra 
Western States Re- | North Salt Lake | New Refinery | 2,500 bbis. | $350,000 | Under Constr. Nov. 15, 1948 Cie. 
fining Co. City, Utah | | | Sh 
= | 4 ° ty 
WEST COAST Te 
be , Asphalt Portlant, Ore. ‘phen Stills, $150,000 | Under Constr. Dec., 1948 | Staff Cone 
orp. anks | 
General Pet. Corp Torrance, Calif. | Vacuum Flash 32,000 bbls. $571,000 Contracted Nov., 1948 Braun Braun an 
| ower | 
Haneock Chem. Co.| Watson, Calif. | he Sulfur) 50 tons $1 million | Under Constr. | Nov., 1948 Badger | Badger aa 
nt | 
*Mohawk Pet. Co Bakersfield, Topping and 7,500 bbis. | $155,000 Authorized | Late 1948 None Earle W. Gard. | None Creol 
| Calif. Feed Prepara- | 
| tion Unit me 
The Paraffines Co Emeryville, Cal. | Add Asph. Unit 1,500 bbls. | $150,000 Under Constr. Oct., 1948 L.A. Rosener | _ Creol 
Robt. 5. Lytle, Opr.| Coalinga, Calif. | H2S Removal | 33,000 mef | $175,000 | Projected 1 year | Fluor Fluor Fluor 
Shell Chemical Corp.| Martines, Calif. | Pet. Additives | | Completed rsons | Parsons — bey 
Shell Chemical Corp.| Pittsburg, Calif. _- Ammonia | 225% of prewar | Under Constr. Nov., 1948 Bechtel Corp. | Bechtel Corp ms 
| lant | | | *H, 
Shell Chemical Corp Pittsburg, Calif. | hot Sauuenio | 180% of prewar | Under Constr. Nov., 1948 | Bechtel Corp. Bechtel Corp. be: 
Sulfate Plant | } 
Shell Chemical Corp.| Domingues, Ce! | Add Acetone Projected April, 1949 | Braun Braun me 
Shell Oil Co | Ventura, Calif. | Gasoline Plant | Under Constr. Staff Ref Maint. 
*Shell Oil Co. | Wilmington, Cal.| Extend Crack- | Building Middle 1949 | Fluor Fluor Impe 
a! ing Plant Com- } | | 
pressors | ; “Imp 
*Shell Oil Co, Wilmington, Cal.| Gasoline Treater | | Building Sept., 1948 | Staff Staff Bridge 
*Shell Oil Co. | Wilmington, Cal | — Tank Building Middle 1949 | Staff One Oe inp 
Stoi | _& Iron U0. 
*Shell Oil Co. | Martines, Calif. Lube Handling | Building Nov., 1948 | | Staff Staff Its 
| Facilities - Kuw 
*Shell Oil Co. Martines, Calif. | Extend Insecti- Building | Sept., 1948 Staff | Staff Pei 
| eide Plant | | ——— — 
. 
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REFINERY AND OTHER PLANT CONSTRUCTION (Continued) 











Daily | Estimated | Probable : std 

COMPANY | Plant Site Project Capacity Cost Status | Completion Licensor Engineering | Contractor 

lasier’ Sandard Oil Co., | Bakersfield, Crude Dist. | 10,000 bbls. | $7.5 million | Under Constr. | Mid 1949 Braun | Braun | Braun 

alif. } | 

sa Oil Co. of | Bakersfield, Thermal, Crk., | 9,000 bbls. es: ee Under Constr. U.O.P. | U.O.P. Braun 

Calif. | Gaso. Stabil., 
Gaso. Treating 

standard Oil Co. of | El Segundo, Cal.| Filling Plant $2 million Under Constr. Dec., 1948 

“Calif. | Modernization | mn Bs 

Standard Oil Co. of | Richmond, Grease, Wax 82,000 Ibs. | $13 million Under Constr. | Oct., 1948 U.O.P. | W.G. Peugh | Barrett & Hilp, 

” Calif. (California) | Plant, Dock Swinerton & 

Facilities Walberg & Ben 
C. Gerwick, Inc. 
Humiston- 
Rosendahl, Inc. 
a Oil Co. of | El Segundo, Cal. Coed Na 4 22,000 bbls. 2.6 million | Contract let Aug., 1949 Braun Braun 
lif. tha Rerun Stills) 

A. 7 Oil Co. of | Richmond, Calif.| TCC Clay Re- | 50 tons $250,000 Under Constr. Oct., 1948 | Max B. Miller Max B. Miller | Humistion-Ros- 
California | purification | | endahl, Inc 
Union Oil Co. of Oleum, Calif. | Revision of Re- $4.2 million Engineering | 1949 | Parsons Ref. Maint. 
California fining Facilities 

Trion Oil Co. of Oleum, Calif. Revise Lube, 1,900 bbls. $1.7 million Contract¢d 1949 | Union Oil Co. | Kellogg Kellogg 
California Dewax Units 

Union Oil Co. of Oleum, Calif. Improvements t $1.2 million Engineering 1949 J. M. Mont- 

California Compound & gomery & Co. 

Grease Facilitie ; ‘ 
Union Oil Co. of Oleum, Calif. Duo-Sol Unit 6,000 bbls. $2.9 million Contracted 1949 Max Miller | Max Miller Max Miller 
_ California 
Union Oil Co. of Oleum, Calif. Tankage & $2 million Contracted 1949 Ehrhart & Ref. Maint. 
"California Utilities Arthur 

Union Oil Co. of Willmington, Ethylene Pro- 100,000 Ibs. $2.5 million Engineering 1949 Union Oil Co. Foster-Wheeler 
California Calif. duction 

Union Oil Co. of Willmington, HeS Recovery 30,000 Ibs. $200,000 Engineering 1949 None | Ehrhart & 

California Calif. Arthur, Ine. 
FOREIGN 

4.1.0.C. Abadan Gas Plant 25,000 mef $2 million Under Constr. 1950 Badger Badger 

\gwi Pet. Corp Fawley, Eng. : 120,000 bbls. $140 million Projected 1952 EN RR Ame 

Anglo-Iranian Ou Abadan, Persian | Cat. Cracker 30,000 bbls. sc aoe Under Constr. | Foster-Wheeler Foster-Wheeler 
Co. Gulf 

Anglo -Iranian Oil — Persian | Lube Plant 400 bbls. Contracted Texaco Badger Badger 
Co. Gu } 

Isle of Grain, Central Refining | 80,000 bbls. $120 million Planning 1952 


(nglo-Iranian Oi 
Co., Ltd. 


{rabian American 
Oil Co. 

Arabian American 
Oil Co 

Arabian American 
Oil Co. 

Azienda Generale 
Italiana Petroli 

Bahrein Pet. Co., 
Ltd. 

Bataafsche Petro- 
leum Maat- 
sehappij 

British-American 
Oil Co., Ltd. 

British Pet. Chem.., 
Ltd. | 

Burmah Oil Co 

Burmah Oil Co 


*California-Texas 
o., Ltd. 

Caltex Pet. Maat- 
schappij, N.V. | 

Caltex Maatschap 

Cie.de Reffinage | 
Shell-Berre 

Cie. Francaise de | 
Raffinage 

Cie. Francaise de 
Raffinage | 

Cie, Industrielle 
des Pétroles 

Cie. osneain de 

inage 
Cie. Francaise de 
finage 

Cie, de Raffinage 
Shell-Berre 

Consolidated Ref., 
Ltd 


Consolidated Ref. 
Ltd. 

Consolidated Ref, 

Ab Teole Pet C orp. 


Creole Pet Corp 


Creole Pet. Corp 
Egyptian Govern- 
ment 

Husky Refg. Co 


Imperial Oil, Ltd 
Imperial Oil, Ltd 
“Imperial Oil, Ltd...| 
i ial Oil, Ltd... | 
lustrie Chim iche | 
gtaliane Petroli | 
Uwait Oil Co... 


| Ras Tanura, 


Thames and 
Medway Estu- 
ary 
Abgqaiq, Saudi, 
Arabia 
Abgqaiq, Saudi 
Arabia 


Saudi Arabia 
Rome, Italy 


Bahrein Island 


Rotterdam- 
Pernis 


iongee East 





Unit 


Crude Oil Stabil- 
izer 

Steam Power 
Plant, ete. 


| Add Power Gen- 


erating Unit 
Add to Plant 


Expansion Pro- 
gram 


Cat Cracking 





300,000 bbls 
20,000 kw 


10,000 kw 


24,000 bbls. 


60,000 bbls. 


13,300 bbls. 





$4,800,000 
$9,400,000 
$1,750,000 


$8.9 million 


Under Constr. 
Under Constr. 


Under Constr. 


Projected 


Under Constr. 


Under Constr. 


July-Sept., 


July-Sept., 1949 | 
1949 


July-Sept., 


June, 1949 


Late 1949 








1949 


Kellogg-U.0.P. 


Staff and Fluor 


| Staff and Fluor 


Staff and Fluor 


U.0.P., Bechtel 


Kellogg 





Staff and Fluor 
Staff and Fluor 


Staff and Fluor 


International, 
Bechtel, Inc. 


Kellogg 


and Cat. Poly 
Ph Petro-chem $20 million Planned | 8 & W, Badger 8 & W, Badger 
Scotland | 
Burma Furfural Plant | 1,000 bbls. $600,000 Planned Texaco | Badger ee 
Syriam, Burma | Thermafor Clay | 66 tons $150,000 Design 1949 | Max Miller, Max Miller 
; Revivification | Socony-Vacuum 
| Cartagena, Spain| Refinery | 15,000-20,000 Proposed 
bbls. | 
:* | Crude Plant | 20,000 bbls. $18 million Projected Early 1950 McKee McKee 
oO ne } 
Rotterdam SOz Plant | 1,800 bbls. $600,000 Planned Badger 
Berre, France Capacity In- 47,000 bbls. Planned 
crease | 
Gonfreville, Lube Unit 2,500 bbls. Under Constr. 
France | 
Gonfreville, Capacity In- | 20,000 bbls. | | Under Constr. | 
France crease 
| Frontignan, Capacity In- 13,500 bbls. } Under Constr. 
France crease 
Provence, Distillation Unit | 20,000 bbls. - See ONS er eres we Be re Gee * 
France | 
Provence, | Lube Oil Unit | 2,500 bbls, | 1950 eee es bee 
France } | 
Petit Couronne, | Lube Unit | Planned a | sececsererns sted soccer dsomemer 
France si 
Haifa, Palestine | Crude Plant 80,000 bbls. | Planned | By 1950 | Badger | Badger 
Haifa General Facili- Under Design Ea Se eer ee 
ties | 
| Haifa, Palestine | Lube Plant 2,500 bbls. | Contracted Texaco, Juik Badger | Lummus Kellogg 
Amuay Bay, Cat Cracking 60,000 bbls. $70 million Under Constr. | 1950 
Venezuela | 
Molata Field, Stabilization and 
Venezuela Repressuring | 
Plants | 
| El Roble Field, | Repressuring 
Venezuela | 
pt Crude Plant | Lummus Lummus 
Lloydminster, rw 74 7,500 bbis. $500,000 | Planned 1948 Petreco | Staff | Staff 
| Can 
Montreal, East, ana? re <u 33,000 bbis.. | $22 million Under Constr. Fall 1948 | 8.0.D., Kellogg | Kellogg 
Canada Cat Cracker | 
| Ed eer... Impl. Oil] 
monton, ermal, Crack | 6,000 bbls. .7 million r. | Late 1948 Barnes, Impl. Oil! Barnes 
Ca ay $8 | Under Const P 
Edmonton, Increase 11,000 bbls. $214 million Planned Late 1949 | Staff | Barnes 
a ee | | | } 
ue Fi as A Se FP ee | $1.5 million j Bpereerestey, Br ccs 
Mantau, Italy | Crude 4800 bois | ee | 
. | 
Kuwait Topping Unit | 20,000 bbls. | $2 million | Contracted | Badger | Badger 
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1 , Daily Estimated Probable 
COMPANY Plant Site Project Capacity Cost Status Completion Licensor Engineering Contractor 
> . “een Ref. | Sidon, Lebanon > Extraction | 18,000 bbls. Contracted Sept., 1949 ee 7. a. 
0. RS i ee i Te I ee ee ye Oe eed RRR, Re es 
Mediterranean Ref. | Trans-Arabian Refinery PEE PCE sb Ly iWarad a vEGSE Kah. «od cdest peaees 
Co. P. L. Mediter- 
ranean Term. 
Mene Grande West Guara, SS OO Ret ae en, |e eee ee Ree CRE 
N al Oil Re- oo. Crud j 
ation i ndarcy Yrude anc 20,000 bbls. Contracted Badger . 
fineries, Ltd. Wales Reform. $36 milliom _ Baton 
National Oil Re- Llandarcy, Lubes & Wax 1,200 bbls. Badger Badger 
fineries, Ltd. : 
Nationa] Oil Re- Llandarcy, SO2 Solvent 3,000 bbls. Contracted H. W. P. 
fineries, Ltd. Wales Extraction 
Pechelbronn 8. A. Merkwiller, Capacity In- 1,550 bbls. Authorized 1950 
E. M. France crease 
Petro Carbon, Ltd..| Partington, Cat Cracker 20,000 bbis. 
England Lube & Reform 
Petro Chem., Ltd...| Partington, Petro Chemicals 
England 
Petréleos Mexicanos} Ciudad Madero | Crude Unit 25,000 bbls. $2 million Under Constr. Dec., 1948 None Staff staff 
Petréleos Mexicanor| Poza Rica, Mex. | Gas Purification, . $13 million Contracted Early 1950 McKee McKee 
Pressure Main- 
‘ tenance, etc. 
Petréleos Mexicancs| Salamanca, Mex amy Sees, 30,000 bbls. $12 million Contract let 19449 U.O.P. McKee McKee 
racking 
*Philblack, Ltd. Avonmouth, Carbon Biack 50 million Ibs. $5 million Contracted 1950 Phillips H. W. P. H. W. P 
England Plant Yearly 
Porto Marghera Rfg.| Venice, Italy Enlarging Contraeted . H. W. P. H. W. P 
Raffineries de Ambes, France | Crude Plant 14,000 bbls. $7.5 million Under Constr. Early 1950 U.O.P., McKee | McKee 
Pétrcle de la 
Jironde 
Raffineries Fran- St. Nazaire, Consclidate 7,100 bbls. 
caises de Pétrole France Refineries 
de I’ Atlantique 
Raffineries de la Notre Dame de | Capacity In- Under Constr. 
Vacuum Oil Co. Gravenchon, crease 
; France . 
*Regie Autonome Boussens, Absorption Plant} 42,000 mef $2 million Under Constr. Early 1949 Hudson Etablissements 
des Pétrcles France Schneider 
Seottish Oil, Ltd. Grangemouth, Crude 25,000 bbls { a) (RRS ae eS Bee ree: ree a ERE f 
: Scotland $28 million 
Scottish Oils, Ltd.. .| Grangemouth, Cat Crk 5,000 bbls. Syst  e. eee Pacey cca y ce bcc sb ch dad et iaeh Dae oie 
Scotland 
Shell Chemical Corp.| Thornton, Eng. | Petro-chem Several millions | Under Constr. 
Shell Chemical Corp.| Shell Haven, Petro-chem < BBP: CRS ee eer EES 5 Si atte 
England 
Shell Chemical Corp.) Stanlow, Eng. Petro-chem ; aie 
Shell Oil Co. of Shellburn Ref., | Add Crude Dis- | 7,500 bbls. $600,000 Under Constr. Feb., 1949 Staff Staff 
British a Vancouver tillation 
Shell Oil C: Cardéa, Complete Refg. Under Constr. Lummus Lummus 
(Vv esemnats) Venezuela 
Shell Oil Co Heysham, Eng. | Remodel & Re- | 30,000 bbls. Under Constr. ee eee ee ee ee me. eee 
design Crude 
Plant 
Société Generale dee} L'Avera, France | LPG and Gas i Se ere Nm UL eer eee 
Huiles de Pétrole Stabilizing 
Units 
Société Generale dese} Etang de Berre, | High Octane Under Constr. 1949 
Huiles de Pétrole | France Gascline and 
LPG Units 
Socié*é Generale dee} Dunkirk, Franch} Crude Reform. 26,000 bbls. eee Mess ee eye we Th ee 
Huiles de Pétrcle 
Societe Generale des} Courchelettes, Lube & Wax 6,700 bbls. Under Constr. gees ee ee a ee ee! ee ee ne 
uiles de Pétrole | France 
Standard Francaises| Port Jerome, Capacity In- 30,000 bbis. Authorized 
des Pétrcles France crease 
Standard Francaises|} Port Jerome, Dewaxing Plant | 1,000 bbls. Planned 
des Pétroles France 
Standard Francaises| Port Jerome, Deasphalting 2,000 bbls. Planned 
des Pétrcles France Plant 
Stora Kopparberg. .| Sweden Crude, Ther Lummus Lummus 
Cracking 
Trent Oil Prod. North Shields, Crude Plant 11,500 bbls. $4 to $8 million | Plans approved 
Development Co.| England 
Venesuelan Pet. Co.,| Puerto la Cruz, | Refinery 35,000 bbls. Clearing site 
(Sinclair) Venezuela 
Yacimientos Petro- | La Plata Argen- | Crude Topping, | 50,000 bbls. $2.8 million Under Constr. Early 1949 Houdry Process | Cat. Constr. 
liferos, Fiscales tina Gaso Treating Cat. Constr. 
YPF Bolivia Sucre, Boliva Crude Plant 3,000 bbls. 1950 Foster-Wheeler | Foster-Wheeler 
YPF Bolivia Cocha Topping & Re- | 5,000 bbls. 1949 Foster-Wheeler | Foster-Wheeler 
Bolivia forming Units 
YPF Brazil Santos, Brazil Complete Refg. | 20,000 bbls. $30 million a, a ee Pee 2 pnccas en 
az = 
* First appearance in tabulation. t Added capacity. 

NOTE—Ampco—Am Engineering Co. Badger—E. B. Badger and Sons. Barnes—W. M. Barnes & Co. Bechtel—Bechtel Bros., McCone Co. Bellows—W. 8. Bel- 
lows Co. Braun—C. PB Braun Co. Cat. Constr.—Catalytic Construction Co. Chem. Constr.—Chemical Construction Co. Clark’s—Clark’s Construction and Engineering 
Co. Dreaser—Dresser Engineering Corp. Fish Eng.—Fish Engineering Corp. Fluor—Fluor Corp. Gaso. Plant—Gascline Plant Construction Co. General American— 
General American Trans tion Co. oudry —Houdry Corp. Hudson—Hudson Engineering Corp. H. W. P.—Head Wrightson Processes, Ltd. Hydro Res.— Hydrocarbon 
Research, Inc. Ind. —Industrial Engineers, Inc. J & L Constr.—Construction Division, Jones & +~— Segety Os. Co. Kellogg—M. W. Kellogg Co. Koch Eng.—Koeh 

ineering Co. Koppers—Koppers Co., Ine. Leonard—Leonard Construction Co. Lummus—The Lummus Mason— — Brothers Construction Co. McKee 

ur G. MeKee Co. | Mid-Continent— Mid-Continent E ngineering Co. | Max Miller—Max B. Miller & Co. Parsons—The Ralph M. Parsons Co. __ Pet. Eng. —Peucient 
A Ine. ly a ay Reetif ring Co. Pritchard—J. F. Pritchard Co. Process Eng.— Process Engineers, Inc. f. Eng.—Refinery Engineering Co. Co. 
Maint.—Refinery Maintenance Co., .D.—Standard Oil Development Co. Stearns-Roger—Stearns-Roger Manufacturing Co. —Tellepsen—Tellepsen Construction 


Texaco—Texaco Development Co. 
Texas Corp. and Socony-Vacuum Oil Co., Inc 


Phillips Starts Plant 


Phillips Chemical Company, a wholly 
owned subsidiary of Phillips Petroleum 
Company, will start construction im- 
mediately on its $4 million to $5 million 
ammonium sulphate plant at the re- 
cently purchased Todd Houston Ship- 
yard properties on the Houston Ship 
Channel. 
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t 0.P. ov niversal Oil Products Co. 


Walco—-Walco Engineering 


Docks, buildings, supplies and im- 
provements on the tract will make it 
possible for half of the plant’s capacity 
to be in operation, before December 1. 
Total capacity will be reached early in 
1949. The first chemical unit will pro- 
duce 266,000 tons of ammonium sul- 
phate per year. 

The 338 acre tract, sold by the War 
Assets Administration, has been re- 


Wohfeld—Wohfeld Construction Co. 


e Equaily owned by California 


christened Port Adams after the com 
pany’s president, K. S, Adams. The 
property, turned over to Phillips 
September 23, will be used also for tu: 
ture expansion of the company’s chemi- 
cal operations and as an export-impor' 
terminal. 

Chemical Construction Company » 
been employed as contractor for the ah 
phate plant. Marine and dock work wi 
be done by Brown and Root, Inc. 


Petroleum Refiner—V ol. 27, No. 10 


5 \ 


fa 


NA 
at 1 
plan 
ular 
the ¢ 
ing: 
lraf 
fans 
the 

ing 

chet 
ficat 
inat: 
add 
an é 
ing 

nect 
dra 
hot 
wit] 
tilla 
witl 


essa 
hou 
nan 
gea 
tow 
are 

ard 
stat 
on 

and 
tedi 





——=. 


ntracter 
enmneiil, 


sements 
der 


str 


yheeler 
yheeler 


o, 10 


IPERATION HOW {| ll ll MAINTENANCE 





—— 


HOW TO— 


facilitate Servicing of Tower Fan Gears 





M AINTE- 





NANCE programs 
at many process 
slants call for reg- 
jar inspection of 
the oil in gear hous- 
ngs of induced 








} 
| | ae 
} 

! 


; tt ti it | \ 
FAN STACK| | | \ 
} 1] ] | | 





























lraft cooling towers Pp 
fans, At these times ( GAUGE 

the oil in. the hous- | 

ngis sampled and | we |) rhs vintn [oean HOUSING ia 
checked for emulsi- | i oR Bae one 
fication or contam- } Pua a | yomaima : 
nation. Oil may be — Et ys t 
added to maintain ‘Norain Pius P i 


an adequate operat- 





l | 





ing volume, or, if 
necessary, the oil is 











lrained and the 
using flushed 
with a cleaning dis- 
tillate and refilled 
vith fresh oil. 

To perform these operations it is nec- 
essary to shut down the fan while the 
housing is being checked. The mainte- 
nance man,. while servicing the fan 
gears, has to'stand on the rafters of the 
tower inside the fan stack. The rafters 
are usually slippery and present a haz- 
ardous, condition. Under these circum- 
stances the level gauge and drain plug 
n the housing are difficult to reach, 
and servicing operations are slow and 
tedious, 

To facilitate the servicing routine, a 


HOW TO— 


Cross-sectional drawing of fan stack showing oil fill line, level gauge, 
drain plug and drain line installed to simplify checking the lubricating 
oil of fan gears without shutting down the fan. 


maintenance foreman at one refinery 
had a drain line installed extending 
from the housing to the outside of the 
fan stack. The drain plug and level 
gauge were installed at the end of the 
drain line. This simple installation not 
only facilitated inspection of the oil 
level, but permitted the sampling and 
addition of oil without stopping the fan, 
and eliminated a safety hazard. The fan 
is shut down for only when the oil 
in the housing must be drained and 
replaced. 


Hake an Efficient Skimmer Excelsior Basket 


For a small ca- 
pacity water condi- 
toning unit where 
the oil is skimmed 
irom one of the 
compartments to 
prevent contamina- 
tion of surrounding 
Streams or lakes, 
the excelsior basket 
is excellent. 

Fitting into the 
compartments snug- 
ly so that all water 
Must flow over the 
mass of fine wood 
shavings which trap 
the oil globules, the 
asket is supported 
by two rods on each 
side which are bent 
sharply so as to rest on the concrete 
walls of the compartment. These hold 

€ excelsior submerged at the required 
oe A loop of rod in the center of the 

ket is fashioned so that a winch line 





hook can be connected for mechanical 
lifting when the excelsior becomes oil- 
soaked and needs renewing. After clean- 
ing and refilling, the excelsior basket 
can be placed in the compartment again. 
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This looped actuating arm is adjusted by bend- 

ing, supplies compensation for shock, and has no 

protruding parts to catch on workmen’s clothing 
or wiping rags. 


HOW TO— 


Make Adjustable 
Pump Lubricating Arm 


7 = refinery has developed a form 
of a lubricator actuating arm on a 
duplex pump which has several ad- 
vantages, among which is the compen- 
sation for shock. It is easily adjustable 
—by bending—and because of its shape, 
it does not catch on wiping rags or the 
sleeves of workmen’s clothing. 

This arm, commonly connected to the 
cross stand of a duplex pump, is made 
by using a piece of %-inch cold rolled 
iron, shaped by heating and flattened 
while hot. One end is drilled to receive 
a clevis pin or bolt and the other is 
threaded to screw into a tapped hole in 
the valve linkage cross shaft of the 
pump. This makes almost a complete 
circle, changed as required to obtain the 
desired stroke and position of the-con- 
necting arm of the force feed lubricator. 


THE HOW OF— 


Handy Doors for 
Hose Cart Building 


— time is the essence of fighting 
fires, particularly in a refinery, the doors 
of the hose cart building should be 
equipped so as to consume a minimum 
of time for a man to enter. 

Knobs for opening doors on the right 
are made of w in a circular shape 
about 10 inches in diameter and thus 
easy to grasp in one hand. The latch 
which holds both panels of the door 
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THESE WHITLOCK =e 
HEAT EXCHANGERS LOOK 
BUT THEY'RE DESIG 






















ee Marertats of construction, of course, make 


siageele a BIG difference in the longevity and efficient per- 
formance of a heat exchanger. The problem is to 


SUIPMENT a determine the right materials . . . then use them 


properly. Whitlock heat transfer equipment is 
soundly designed and makes use of a wide range 
of materials proved by laboratory research and 
field experience — materials ranging from killed 
steels, nickel steels, copper, Everdur, stainless steels 
or aluminum for low temperatures; to chrome steels 
IN EVERY WAY for high temperatures; and such special materials 
as plastics, carbon, glass and special alloys as 
required by individual operating conditions. 
Whatever the material of construction, you can 
be sure Whitlock Heat Transfer Equipment is 
engineered and built for optimum results. For 


moll Via 





1. Thermal Design 
2. Mechanical Design 


3. MATERIAL SELECTION prompt service on your heat transfer problems, 
call one of Whitlock’s conveniently located offices 

4. Quality Fabrication or representatives, 

5. Cost Economies THE WHITLOCK MANUFACTURING CO. 


149 BROADWAY, NEW YORK 6, N. Y. 
Main Office and Plant, 75 South Street, Elmwood, Hartford 2, Conn. 


NEW YORK * CHICAGO + BOSTON + PHILADELPHIA 
DETROIT + RICHMOND 


Authorized Representatives in Other Principal Cities 
In Canada: Darling Bros. Ltd., Montreal. 


WHITLOCK DESIGNS AND BUILDS Bends « Coils « Condensers » Heat Exchangers 
Heaters « Piping « Pressure Vessels « Receivers « Reboilers 


° AHEAD OF THE TIMES FOR HALF A CENTURY ‘ ° ° 


lt pays to watch these unseen factors 
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Little time is required to open these doors with the 10-inch diameter door knobs and large over- 
ead latches when fire fighting equipment is needed in a hurry. Large letters on the doors iden- 
tifies the portion of the building used for housing certain types of equipment. 


closed also is shaped of wood in a short 
stubby paddle fastened above the door 
panel with a screw, the whole of which 
is large enough to keep down appreciable 
friction. The large part of the latch hangs 


HOW TO— 


down and automatically falls into place 
when released by the opening or closing 
of the doors. No metal hooks are used 
and the doors are not fastened with locks 
requiring keys. 


lake Nozzle for Effective Boiler Washing 





A NOZZLE 
with which boil- 
ers can be washed 
more thoroughly 


/ "nipple A 





has been designed 
by C. C. Kelly of 
the Heyser gaso- 
line plant of Hum- 
ble Oil & Refin- 


Q- 





Ya" street We 





ing Company. 

The nozzle fa- 
cilitates the wash- 
ing of the bottom 
side of the flues, 
crown sheet and 
the barrel of the 


boilers. 
This device, 
which has been 


found very effi- 
cient, consists of a 





/ “coupling 




















tee-shaped head 
with quarter-inch 
street ells used for 
jets, 


HOW TO— 


Sketch of boiler washing nozzle. 


lake Handy Container for Welding Electrodes 


A WELDER 
whose work is lim- 
ited to maintenance 
mM a refinery with 
only occasional need 
‘or special welding 
tods Saves consider- 
able time traveling 
to the warehouse by 
‘atrying such rods 
on the truck in a 
special container. 
The container is a 
convenient length of 
ae Pipe thread- 
; On each end and 
ted with common 
“st iron caps for 





A special container for welding rods on the truck saves time for welders 
and assures a supply of rods at the job site. 
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THE HOW OF— 


Permanent Ladder 
For Condensate Tank 


A PERMANENT ssteel ladder for a 
horizontal tank can be made of rods 
similar to conventional sucker rods or 
pull rods. The top ends of both side 
rails are welded to the tank and the 
lower ends are set in cement to prevent 
sinking and weaving. Braces are at- 
tached from the side rails to the lower 





A minimum of steel and little maintenance is 
required for the permdnent ladder on the con- 
densate tank pictured above. 


part of the tank. On top of the tank 
rungs also are welded. The ladder, of 
course, is fireproof and becomes a per- 
manent part of the tank. 








weatherproofing. The case is mounted 
on the bed of the truck behind the tool 
box where it will occupy little space and 
not form an obstruction. The bracket 
for carrying the rod case, or pipe cyl- 
inder, consists of two flat steel brackets 
shaped as pipe clamps with one end of 
each welded to the floor of the truck. 
Companion clamps fit the opposite side 
and are retained with common machine 
bolts so the case can be removed for 
filling at the warehouse when necessary. 


Cash for Ideas. Sub- 
mit your Idea on ‘‘How 
Yo Do It” together with 
photo or sketch to— 

The Editor 
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CUT PRODUCTION COSTS 





and INCREASE OUTPUT... 









































175 P. S. |. 


WORKING PRESSURE 





fluid stream 


. Leak proof after continued use 


. New floating ball — resists pitting, scratch- 
ing and abrasion 


. No exposed seating surface in open or closed 


position 


. Easy to open ov close under full pressure 


6. Installed in any position 





. Full round open area— no turbulence in 


- Quarter turn (90°) opening and closing valve 





with 








ROCKWOOD 


BALL TYPE 


VALVES 


Rockwood Ball Type Valves have gained mony 
satisfied customers by cutting production costs, stepping 











up worker efficiency and increasing the output of 
materials handled. |f you are operating with valves 
that continually cause trouble, we urge you to change 
to the new Rockwood Ball Type Valves right awoy. 
Correctly installed, Rockwood Valves will give leok 
proof service, smoother performance and greater 
dependability — they also reduce maintenance cos. 


The Rockwood Ball Type Valves have many in 
portant advantages over other Valves, making them 
truly outstanding in the valve field. You will save 
money in the future if you install, today, on all you 
pipe lines, Rockwood Ball Type Valves. 


Made in bronze with screwed ends, in all pipe 
sizes from. 12” to 2”, the Rockwood Ball Type Valve 
is recommended for use in oil refineries, food, paper, 
chemical and rubber plants, etc. 


You will want additional information and uses 
on the new Rockwood Ball Type Valve — available 
for the asking. Write for folder V-4. 


Distributors in all Principal Cities 


— 








102 HARLOW 


ROCKWOOD SPRINKLER CO 


WORCESTER 5, MASS 
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The industry has been fairly success- 
ful in expanding oil supply to provide 
4 margin above current high demand. 
But the margin still is too thin for com- 
fort or safety. The industry hopes it 
can go through the coming winter with- 
out finding itself unable to meet the 
petroleum requirements of all consumers. 
But executives and economists of the 
industry and of government still qualify 
their forecasts of sufficient supply. They 
still warn that conservative use of oil 
products is incumbent upon the con- 
sumers, so that there will be less likeli- 
hood of shortages. 
Total Combination 

While increased supply has reduced 
the threat of shortages, the forecasters 
say, that possibility of serious shortages 
still remains, and shortages could be 
precipitated by one or a combination of 
various conditions, such as severe winter 
weather, serious oil industry strikes, 
maritime strikes, work stoppages in 
other industries supplying the oil in- 
dustry, interruption of petroleum im- 
ports, unexpected large increases in 


Oil Supply Exceeds Demand 
But Shortage Seen Possible 


L. J. LOGAN, Economics Editor 








products, or other unforeseen circum- 
stances. 

Slenderness of the excess of supply 
over demand was emphasized at the 
middle of September when nationwide 
stringency of oil supply was threatened 
as a result of the oil industry. strike on 
the Pacific Coast. After the strike had 
run without settlement for two weeks, 
there was danger that the region would 
begin drawing in supplies from the 
Rocky Mountain, Mid-Continent, and 
Gulf Coast districts, thereby creating 
shortages in those areas and also in the 
Middle West and on the East Coast, 
which normally depend heavily on 
Southwest sources. On a smaller scale, 
a similar effect was caused by strikes 
against a major company in the Middle 
West. After several of its refineries in 
Ohio had been shut down for a pro- 
tracted period because of strikes, Stand- 
ard Oil Company of Ohio advanced 
heating oil prices with the explanation 
that it had to do so to cover extra 
costs due to buying supplies from others 
in the open market. Besides affecting 
price, the strike contributed toward 


military requirements for petroleum 


Revised Forecast, 1948, United States Supply and Demand, All Oils 


creating shortage. 


(From U. 8. Bureau of Mines Monthly Petroleum Forecast for September, 1948.) 
(Millions of Barrels.) 






































First Second Third Fourth 1948 1947 
Quarter Quarter Quarter Quarter Year Year 
Actual Actual Forecast Forecast Forecast Actual 
Production, . 522.3 536.7 547.0 554.0 2,160.0 1,988.8 
Crude... 486.6 501.4 510.6 515.4 2,014.0 1,856.1 
Other Oils be 35.7 35.3 36.4 38.6 146.0 132.7 
Imports... ; 43.2 43.4 47.4 53.0 187.0 159.6 
Crude... 25.5 29.8 33.7 38.0 125.0 97.5 
Refined... 17.7 13.6 13.7 17.0 62.0 62.1 
New Supply. . 565.5 580.1 594.4 607.0 2,347.0 2,148.4 
ein Stocks —93 432.4 +25.9 —12.0 +37.0 —5.0 
e.... 435 —2.8 —1.8 +41 +3.0 +0.5 
Other Oils —12.8 435.2 +27.7 —16.1 +34.0 —5.5 
Total Demand 574.8 547.7 568.5 619.0 2,310.0 2,153.4 
Motor Fuel. |. 192.6 238.1 252.3 231.0 914.0 842. 
Residual... 144.1 125.1 122.8 144.0 536.0 529.1 
illate. . 119.5 75.8 70.7 114.0 380.0 328.1 
Kerosine 40.4 21.3 21.8 38.5 122.0 109.7 
All Other 78.2 87.4 100.9 91.5 358.0 344.1 
Exports. 28.1 37.2 42.2 34.5 142.0 164.4 
Crude. 8.8 10.3 11.9 10.0 41.0 46.1 
Refined... 19.3 26.9 30.3 24.5 101.0 118.3 
Domestic Demand 546.7 510.5 526.3 584.5 2,168.0 1,989.0 
Motor Fuel... 185.9 227.4 240.7 222.0 876.0 794.8 
Residual 142.2 121.7 120.1 141.0 525.0 518.4 
Distillate... 114.5 69.2 62.3 109.0 355.0 208.2 
Re 39.7 20.3 20.5 37.0 117.5 102.5 
All Other... . 64.4 71.9 e 82.7 75.5 294.5 275.1 
Dap Average ( Thousand of Barrels) 
otal Production............. 5,740 5,898 5,946 6,022 5,902 5,449 
Hmporte « auke hea : 474 477 515 576 511 437 
Range in Stocks.......... 2 —103 +356 282 —130 +101 —14 
‘otal tal Demand "eee = 6,317 6,019 6,179 6,728 6,312 5,900 
Pee ao 309 409 459 375 388 451 
Domestic Demand .. ; 6,008 5,610 5,720 6,353 5,924 5,449 
et OUlls. deca es... «hae 5,372 5,614 5,660 5,700 5,587 5,075 
nd Domestic Crude Oil... 5.218 5,548 5,580 5,562 5,503 5,084 
—. 
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(Source: Interstate Oil Compact Commission 
Forecast.) 





*Winter | Winter 
1947. 1918- 
1948 1949 CHANGE 

(Oct 1- | (Oct. 1- 

Mar. Mar. | Quan- | Per- 
31) 31) tity cent 


Gasoline..........+. 2232 2412 | +180 +8 

erogine 403 443 | + 40*| +10° 
Distillete Fuel Oils...} 1194 1350 | +156* | +13* 
Residual Puel Oils...| 1543 1583 +20 + i 
Other Products...... 902 955 +53 + 6 











Total Demand...| 6294 6743 | +449 


+7 
Domestic Demand...| 5935 6390 | +455 + 8 
Export Demand..... 359 353 — 6 —2 

















° Pipe of 1948-49 is assumed to be normal, compared 
with a colder winter than normal in 1947-48. 


Forecasts Say Oil 
Needs Will Be Met 


Within the past month new forecasts 
of petroleum demand and supply have 
been made public by three well qualified 
sources: the economics advisory com- 
mittee of the Interstate Oil Compact 
Commission, the Independent Petroleum 
Association of America, and the U. S. 
Bureau of Mines. All three forecasts 
offer hope that henceforth the industry 
will be able to provide supply equal to 
demand. But the forecasts also indicate 
only a small margin of supply above 
demand, which could be wiped out and 
replaced by shortage in event of restric- 
tion of supply by strikes or other cause 
or in case of unexpectedly high demand 
caused by increased military orders, very 
cold weather, or other things. 

In its report, the Interstate Compact 
committee said that remarkable success 
has been realized within the past six 
months from the large postwar program 
of development and expansion, carried 
out by the industry in trying to meet 
the unprecedented demand for oil. “Al- 
though the supply situation is now eas- 
ier than it has been for many months,” 
stated the tommittee, “there exists such 
a slight margin of capacity above re- 
quirements that the industry should con- 
tinue its efforts to increase supplies and 
consumers should strive for economy 
and efficient use of petroleum products.” 

The committee calculated that domes- 
tic demand averaging 6,400,000 barrels 
daily next winter can be met as follows: 
(1) domestic production of 5,600,000 
barrels daily of crude oil and 415,000 
daily of natural gas liquids; (2) net ex- 
cess of imports over exports of about 
200,000 barrels daily for the six months 
starting October 1; and (3) seasonal 
withdrawals from previously accumu- 
lated stocks of 180,000 barrels daily. 

Demands for the coming winter are 
estimated by the committee to show an 
increase over the preceding winter of 
450,000 barrels daily or 7 percent. 


Adequate Stocks Rebuilt 

Following additions to storage aver- 
aging about 310,000 barrels daily in the 
second and third quarters, stocks have 
been rebuilt to adequate working levels, 
stated the Compact committee, and 
withdrawals of about 180,000 barrels 
daily can be made next winter while 
maintaining inventories that would be 
sufficient for normal operations. In the 
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WHAT IS 
NPSH? 


NPSH (net positive suction head) is 
an absolute term covering hydraulic 
conditions at the suction side of a cen- 
trifugal pump. It can be used instead of 
the relative terms “suction lift” and 
“suction head” to assure the proper ap- 
plication of centrifugal pumps. These 
relative terms are useful in calculating 
the total head against which the pump 
must operate; but they should not be 
used when considering the suction con- 
dition as it affects proper centrifugal 
pump selection. 

Actually, every centrifugal pump has 
its own NPSH characteristic, usually 
referred to as “required NPSH” The 
pump impeller opening must be filled at 
the required rate of flow (GPM) so the 
impeller can pump at this rate. The 





For successful operation, any system using a centrifugal pump must have more 


































NPSH available than the pump requires. Available NPSH is determined by this ee 
simple algebraic equation: (P—P the 
Tr v) 2.31 
Available NPSH =+zZ+ —He—He 
Sp. Gr. ‘ 
Where Z = Static head in feet ent 
P = Pressure on surface of liquid a 
P, = Vapor pressure at pumping temperature mat 
Hs = Friction losses in feet = 
: a 
He = Entrance loss from tank to pipe ol 
NOTE: For boiling liquids, P usually equals Py; this item is therefore 194 
omitted from the problem. “i 
at 
its 
velocity needed to put this quantity into ten 
md ypc . id For YOUR Pumping Needs “ 
the impeller opening must come from ore 
an external head. The value of this ex- Worthington has the most complett bas 
ternal head is the “required NPSH”’. line of centrifugal pumps — all pre in 
Obviously, if the liquid pumped is not sures, all capacities— and enginees me 
to vaporize in the entrance to the im- ready to give you expert advice on at) an 


peller, the required NPSH must be 
measured over and above the vapor 
pressure of the liquid at the pumping 
temperature. The required NPSH will 
vary roughly as the square of the pump 
capacity through the useful range of ap- 
plication of that pump. 


WORT 









——— —P SS 
a iy, TTNTT. hth RRS ie 
UNNI IWS 


pumping problem. For further detail me 
proving there’s more worth it 
Worthington, contact our nearest Dis de 
trict Office, or write to Worth- m= 19. 
ington Pump and Machines 
Corporation, Centrifugal Pump 
Division, Harrison, N. J. 
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year ending March 31, 1949, the commit- 
tee estimates that stocks of all oils will 
have increased by 25 million barrels or 
about 5 percent. If these inventory levels 
are realized, it said, no serious distribu- 
tion difficulties in the first quarter of 
1949 are anticipated. Crude oil invento- 
ries have been reduced to very low levels 
and requirements as estimated by the 
committee call for an addition to crude 
socks of 10 million barrels during the 
next six months. 

Crude production of 5,600,000 barrels 
daily and refinery runs of 5,700,000 daily 
wil be required for the next seven 
months to meet demand, estimated the 
committee. Such levels of operation 
are only slightly above the recent 
monthly records and seem quite reason- 
able of attainment, said the committee, 
in view of the upward trend that has 
prevailed for some time. The forecast 
anticipates an increase in imports from 
485,000 barrels daily this summer to an 
average of 550,000 daily next winter. 
Exports are assumed to average 350,000 
barrels daily for the six months begin- 
ning October 1, or about the same as 
last winter. 

Refineries face the necessity of in- 
creasing the yields of kerosine and dis- 
tillate fuel oil sharply to meet demands 
over the next several months and of 
reducing yields of residual fuel oil, said 
the committee. 


IPAA Predicts Oil Demands 

The new forecast of the Independ- 
ent Petroleum Association of America 
checked rather closely with the Inter- 
state Compact estimates but placed de- 
mand about 100,000 barrels a day higher 
and estimated required crude production 
at 5,700,000 barrels daily for the six 
months, October 1, 1948, to March 31, 
1949. compared with the Compact com- 
mittee’s estimate of 5,600,000. 

The U. S. Bureau of Mines embodied 
a revised forecast for the year 1948 in 
its monthly petroleum forecast for Sep- 
tember, 1948. 

“Increased oil supplies in 1948 should 
provide for a substantial increase in re- 
fined stocks and for a 7 percent increase 
in total demand compared with 1947,” 
stated the Bureau of Mines, “including 
a decline in exports of about 14 percent 
and a gain of almost 9 percent in do- 
mestic demand in continental U. S. This 
increase in domestic demand includes 
estimates of a 10 percent gain in the 
demand for motor fuel compared with 
1947, a 19 percent increase in the de- 
mand for light fuel oils, and a 14 per- 
cent increase in the demand for kero- 
sine,” 


Port Arthur and Gulf Oil 
Celebrate Golden Jubilee 


Port Arthur, the Texas oil industry 
and Gulf Oil Corporation grew up to- 
gether and together they celebrated re- 
cently the Golden Jubilee Anniversary 
of that refining and shipping center. 


Gulf employes took an active part in 
the jubilee festivities. The women up- 
held the gay nineties atmosphere with 


sunbonnets and long dresses, and the 

men carried off the two top prizes in 

the beard growing contest. Joe Potter 

Won first prize with his full beard, and 

C. B. Cappell was close behind him with 

a artistic mustache and goatee combi- 
on. 
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Important factors contributing to 
soaring U. S. demand for oil products 
are pointed out in a 12-page pamphlet 
lately published by the Oil Industry In- 
formation Committee under title, “Cur- 
rent Facts on Petroleum Supply and 
Demand.” The report cites Bureau of 
Mines estimates that total demand on 
the U. S. industry, including exports, 
will average 6,328,000 barrels daily in 
1948, an increase of 7.3 percent over 
the demand in 1947, and that domestic. 
demand will average 5,935,000 barrels 
daily, up 8.9 percent. 

Total demand for gasoline, including 
exports, is estimated at 2,494,536 bar- 
rels daily in 1948, up 31.4 percent from 
1941 and up 8.4 percent from 1947. In- 
creased registration of motor vehicles 
are shown to be one reason for the rise 
in gasoline use. Total registration of 
privately-owned motor vehicles as of 
December 31, 1947, were 37,402,230, a 
new high record. Publicly-owned ve- 
hicles (federal, state, and municipal gov- 
ernment) added 481,035, lifting the total 
to 37,883,265 vehicles, an increase of 
3,510,263 or 10.2 percent compared with 
the end of 1946 and 8.7 percent com- 
pared with the end of 1941, last prewar 
year of the U. S. 


Industry Demands Oil 


U. S. industrial production in 1948 
has averaged 189 percent of the 1935- 
1939 average, compared with 187 in 
1947 and 162 in 1941. Consequently, 
there is heavy demand for residual fuel 
oil and industrial lubricating oil, while 
demand for other products also is stimu- 
lated. If this high production continues, 
demand for lubricating oils will be 7 
percent greater in 1948 than 1947. Re- 
sidual fuel oil is used by ships and 





Canadian Oil Output Up 
First Half Period, 1948 


An advance of 8 percent in the out- 
put of Canadian oil refineries for the 
first six months of 1948 vs. 1947 has 
been reported by the Dominion Bureau 
of Statistics, 36,288,000 barrels as against 
33,544,000 for 1947. 

Production of refined petroleum prod- 
ucts for June was up 362,000 barrels or 
7,176,000 barrels. For June, 1947 it was 
6,814,000 barrels. 

Crude oil receipts amounted to /7,- 
676,000 barrels for June as compared 
with 1,161,000 barrels for the same 
month in 1947. Domestic receipts rose 
from 612,000 barrels in June a year ago 
to 1,061,000 barrels this year.. Imported 
crude was up to 6,615,000 barrels from 
a total of 6,550,000 last year at the same 
time. Total receipts of crude oil for the 
six month period is 39,262,000 barrels 
vs. 36,506,000 barrels for the same 
period, 1947. 


New Oil-Using Units 
Jump Petroleum Demand 


1941, an 





industry. Demand is expected to average 
1,471,311 barrels daily in 1948, up slightly 
from 1947 and up 34.9 percent from 1941. 

Prospering farmers have been pur- 
chasing new tractors, stationary engines, 
and other tools that consume large 
quantities of gasoline, burning oils, die- 
sel oil, lubricating oils, and other petro- 
leum products. Farmers received 10.5 
percent of the national income in 1947 
compared with 8.1 percent in 1941. The 
3 million tractors now in use on farms 
will consume an estimated 2850 million 
gallons of gasoline, tractor fuel, or diesel 
oil in 1948, compared with 1644 million 
gallons used by 1,890,000 tractors in 
increase of 73 percent in 
seven years. Adding to oil use on the 
farm are various other factors. About 


five tools, on average, are used in com- 


bination with each tractor on farms. 
In addition, there are over 1,200,000 
other oil-powered engines on farms, in- 
cluding 900,000 stationary engines and 
300,000 mounted engines, all consuming 
oil products. “Self-propelled combines, 
using petroleum products, increased to 
about 10,000 in 1947 from 3539 in 1945, 
an increase of 183 percent. There are 
now about 9000 airplanes used in agri- 
culture, compared with about 100 in 
1941. 

Installations of oil burners for. central 
heating in homes and small stores have 
skyrocketed since the end of the war. 
Such installations were estimated at 
3,711,791 as of March 1, 1948, up 31.6 
percent from the 2,821,044 at the end 
of 1946 and up 54.5 percent from the 
2,402,060 installations at the close of 
1941. In addition, there were 370,566 
commercial heating installations at the 
end of 1947, latest available figures 
showed. 


Diesel Engines Increase 


Use of diesel engines has been sharply 
increased by railroads, industry, busses, 
and trucks. Exclusive of those for mili- 
tary use, there were 137,000 diesel en- 
gines in use at end of 1947, with horse- 
power of 57,851,000. Including many 
diesel-electric locomotives put into serv- 
ice since beginning of this year, these 
diesel engines will require over 75 mil- 
lion barrels of fuel in 1948, an increase 
of over 200 percent since 1941. Diesel- 
electric locomotives in use on railroads 
were estimated at 5200 at end of 1947, 
an increase of about 300 percent over 
the 1267 units in 1941. 

Requirements of all kinds of oil pro- 
ducts for the military in the fiscal year 
ended June 30, 1948, were estimated at 
80,073,999 barrels, or 219,380 barrels 
daily, from the U. S. and from American 
companies,in the Caribbean area. While 
those needs are considerably below those 
at the peak of the war in 1945, they 
are almost seven times the needs of ten 
years ago—prewar—when they approxi- 
mated 12 million barrels per year. For 
the fiscal year to end June 30, 1949, 
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PETROLEUM SUPPLY, DEMAND FACTORS, PREWAR AND TODAY 


'2,350,800,000 


BARRELS 


1,583,660,000 
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TODAY PREWAR 
1948 1941 


military requirements are estimated at 
2229000 barrels or an average of 252,- 
(82 barrels daily. 

Gas oil and distillate fuel oil demand, 
which includes the lighter types of fuel 
oil used for home heating, gas enriching 
purposes and diesel engines, is estimated 
at 045,082 barrels daily in 1948, an in- 
crease of 16.6 percent compared with 
(47 and 101.6 percent compared with 
1941. Kerosine demand is estimated at 
136066 barrels daily, an increase of 12.1 
o> a over 1947 and 69.2 percent over 
1941, 


“Bottle Gas” Sales Up 


Sales in 1947 of liquified petroleum 
gas, the “bottled gas” used by consumers 
in tural and small town areas and by 
public utilities, chemical, and manu- 


French Refinery Output Gaining 
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37,883,265 


1947 


prewar 34,842,847 
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prewar 3/0 


1947 
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SPACE HEATERS 
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HOME BURNERS FARM TRACTORS 


1947-49 


MILITARY NEEDS 








facturing industries, approximated 1845 
million gallons, up 30 percent from 
1946, 73 percent from 1945, and 299 per- 
cent from the 462,852,000 gallons used 
in 1941. 

Space heaters, used for central heat- 
ing and for single room heating, totaled 
5,167,576 at end of 1947, up 133 percent 
from the 2,220,243 used at end of 1941. 
Each uses an average of 650 gallons 
of kerosine or No. 1 distillate fuel oil 
per year. 

Demand for aviation gasoline aver- 
aged 73,000 barrels daily in 1947, com- 
pared with only 41,000 daily in 1946, an 
increase of 79 percent. In the first four 
months of 1948 the demand approxi- 
mated 94,200 barrels a day, compared 
with 43,900 daily in the corresponding 
period a year previously. 











French refiners are returning to normal production as rapidly as necessary 
‘pairs can be made. In April French refineries produced 50,000 barrels of gasoline 
—more than double the output in the two previous months (21,000 barrels in March 


and 20,000 barrels in February). 


Most of the plants were severely damaged in the war, but equipment from the 
United States and other countries are fast bringing their production to greater 
levels. Plans are even being made for expansions and those refineries which 
escaped serious damage are now ahead of their prewar records. 

The following table gives the capacities of the larger plants and shows the 


recovery plans for them: 


Summary of French Refinery Reconstruction 
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Northwestern Buys Plant 


Northwestern Refining Company, St. 
Paul Park, Minn., has purchased at St. 
Elmo, IIl., a refinery consisting of a 5000- 
barrel per day skimming unit and a 
2000-barrel per day thermal cracking 
unit. Closed since 1945, the plant is be- 
ing repaired and is expected to be in 
operation within two months. It was 
formerly operated by Allied Oil Corpor- 
ation, Chicago. 

The company also is building an 80,- 
000-barrel tank on a 140-acre tract at 
Hartford, II. 


Refiner Authors 
® CONTINUED FROM PAGE 151 


others, patents on internal combustion 
engines, Boyle has a degree in mining 
engineering from Regis College, Denver, 
and one in applied metallurgy from the 
University of Southern California. After 
finishing his coliege, he joined Colorado 
Fuel and Iron Company. 

Two years later he became chief esti- 
mator for Byrne Electric Company, 
handling instrumentation of utilities and 
mining properties. Right before the war, 
Boyle set up instrumentation and in- 
strument departments for three oil com- 
panies in New Mexico and Colorado. 
During the war he established process 
instrumentation and instrument depart- 
ments for Consolidated Aircraft Com- 
pany. In 1940 Boyle came to Shell Oil 
Company as an instrument engineer. He 
is stationed at Wood River, Il. 

Hoyt received ‘his bachelor degree in 
physics from Friends University, Wich- 
ita, Kan., and his master degree in the 
same field from Kansas State College 
of Agriculture and Engineering Sciences, 
Manhattan, Kan. He was operator on a 
thermal cracking unit and later in charge 
of instrument maintenance for Derby Oil 
Company before coming to Shell Devel- 
opment. Starting as instrument man at 
the Arkansas City, Kan., refinery, Hoyt 
was later promoted to instrument fore- 
man. From 1939 to 1947 he was sta- 
tioned at Wood River, Ill., refinery as 
instrument engineer. He is now associ- 
ated with Shell Development at San 
Francisco. He has designed, selected 
and been responsible for installation of 
instrumentation systems for 25 new proc- 
ess units and the organization and de- 
velopment of an instrument department. 
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If you are interested in the last word in speed, accuracy and 
safety in automatic tank gauging, the S. & J. electric system, 
illustrated above, will appeal to you. 
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The heart of the system is the Selsyn motor, whose simplicity, 
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A transmitting unit is employed at each tank. A receiving unit 
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, Chicago Specials 
fre Planned by Santa Fe 


Special trains from Tulsa and Hous- 
ion and extra cars on r¢ gular trains leav- 
ing California are planned by the Santa 
gailroad to accommodate those at- 
mding the API convention at Chicago, 
smber 8-11, according to P. 5 
ney, Houston division passenger 














Tulsa special, equipped with din- 
‘car and lounge, will leave at 5 p.m., 
wember 7, and reach Chicago at 8 
m, November 8. The return trip will 
at 6 p.m., November 11, with ar- 
yal in tg scheduled for 8 a.m., No- 
r 12. 
he Houston train will leave at 3 
m, November 6, and arrive at the 
hour the following day. Returning, 
train will leave Dearborn Station at 
ipm., November 11, arrive in Fort 
forth at 9 a.m., leave ten minutes later, 
id arrive in Houston at 3 p.m. 


The trip to Chicago has been arranged 
jpermit attendance at the S.M.U.-A. & 
p game in Dallas. Round trip tickets 
fthased in Houston will be honored 
# the Burlington Rock Island train 
aving Houston at 9 a.m. and arriving 
[Dallas at 1:05 p.m. After the game, a 
Sor other transportation may be used 
pFort Worth. The special from Hous- 
im will reach Fort Worth at 8:50 p.m. 
Gleave ten minutes later. 


Whe entire train from Houston has 
m reserved, but applications are being 
fepted in the event additional cars 
obtained or that some reservations 
B canceled. 






































Hanolind Promotes Two 
Industrial Relations 


* 


rt owes 







holind Oil and Gas Company has 
appointments as follow: 

frank Pickell, former manager of in- 
istrial relations, named advisor in in- 
Mistrial relations. Before coming to 
manolind, Pickell was associated with 
meMan Oil and Gas Company. 
tceeding Pickell as manager of in- 
(Mistrial relations is Robert S. Newhouse, 
Momerly with Industrial Relations 
encelors, Inc., New York. 
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| .C. Berry Buys Danciger 
inery, Gathering Lines 


_W. C. Berry of Tulsa has purchased 
(approximately $1 million the refin- 
pyy and storage tanks at Longview, 
mess, and the gathering lines in the 
peat Texas field from Danciger Oil and 
"ining Company. At the same time 
Berry purchased 1000 barrels of crude 
Gl production a day from the company 
the posted price of $2.65 a barrel. 
tiger retains the wells. 

















rd 
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he refinery iias a daily crude capac- 
W of 7500 barrels and a cracking capac- 
#Y ot 4000 barrels. Storage tank capacity 

000 barrels. Consisting of 50 
of four and six-inch pipe line, the 
ering lines connect with the Cor- 
= Pipe line, making a total of 50.6 

. The gathering system extends the 












HE MONTH IN THE 


length of the East Texas field and moves 
about 4700 barrels of crude a day. 
Closed by Danciger September 1, 
1945, because it could not obtain enough 
crude to keep the plant in operation, 
the refinery was built in 1933 and since 
has been modernized. An independent 
refinery at Arp, Texas, and Houston 
buyers bought the crude from the gather- 
ing lines after the plant was closed. 
The purchaser said he is “open- 
minded” in regard to operating or re- 
selling the refinery and gathering lines. 





Meetings 


October 

11-13—National Lubricating Grease In- 
stitute, annual convention, Chi- 
cago, Edgewater Beach Hotel. 

12-16—National Chemical Exposition, 
Chicago, Coliseum. 

14-15—Indiana Independent Petroleum 
Association, Indianapolis, Hotel 
Severin. 

14-15—Texas Mid-Continent Oil & Gas 
Association, Fort Worth. 

14-15—Petroleum Division, American 
Institute of Mining and Metal- 
lurgical Engineers, Los Angeles, 
Elks Club. 

14-15—Liquefied Petroleum Gas Assn., 
Jefferson City. 

16-17—-American Oil Chemists Society, 
New York, 

18-22—-National Safety Congress, 
cago, Stevens Hotel. 

20-22—-American Standards Assn., 2n- 
nual meeting, New York, Wal- 

dorf- Astoria. 

21—National Petroleum Council, 

quageecty meeting, Washington, 


Chi- 


23-29—-American Society for Metals an- 
nual convention, Philadelphia, 
Benjamin Franklin Hotel. 

25-28—Metals Institute Division AIME 
fall meeting, Philadelphia, Hotel 
Adelphia, 

25-29—-American Welding Society an- 
nual convention, Philadelphia, 
Bellevue-Stratford Hotel, 

25-29—-National Metal Congress and Ex- 
position (American Society for 
Metals), Philadelphia. 

26-28—Instrumentation Short Course, 
Texas A.&M. College, College 
Station. 

November 

3- 4—American Society of Mechanical 
Engineers, Fuels Division, White 
Sulphur Springs, Greenbrier Ho- 
tel. 

4- 5—Society of Automotive Engineers, 
Fuels-Lubricants Division, Tulsa, 


Mayo Hotel. 

7-10—American Institute of Chemical 
Engineers, New York, Hotel 
Pennsylvania. 


8 —Oil Industry Information Com- 
mittee, Chicago, Stevens Hotel. 
8- 9—API Lubrication Committee, 
Chicago, Stevens Hotel. 
8-11—American Petroleum Institute, 
annual meeting, Chicago, Stev- 
ens Hotel. 
18-19—-American Gas Association an- 
nual personnel conference; Chi- 
cago, Palmer House, 
28—to Dec. 3—American Society of 
Mechanical Engineers annual 
meet, New York. 
29—to Dec. 3—Exposition of Chemi- 
cal Industries, New York, Grand 
Central Palace. 
29—to Dec. 4—18th National Exposi- 
tion of Power and Mechanical 


Engineering, New York, Grand 
* Central Palace, 
January, 1949 


10-14—-Society Automotive Engineers 
annual meeting, Detroit, Book- 
Cadillac Hotel. 
February 
28—to March 4—American Society 
for Testing Materials, spring 
meeting and ASTM committee 
week, Chicago, Hotel Edgewater 





Beach. 
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Gas Turbine Locomotive 
Described Before ASME 


A 3000-horsepower oil-burning gas 
turbine locomotive with a maximum 
speed of 150 miles per hour was de- 
scribed by Walter Giger, consulting en- 
gineer of Allis-Chalmers Manufacturing 
Company, before the recent fall meeting 
of the American Society of Mechanical 
Engineers. By lowering the center of 
gravity and reducing weight, as well as 
streamlining, the higher speed is ob- 
tained without reducing. safety of op- 
eration, Giger explained. 

Reduced operating and maintenance 
costs over modern steam and diesel 
electric locomotives are possible with the 
gas turbine locomotive, he said. Only 
one gas turbine is in operation, but a 
few more are under construction includ- 
ing two coal-burning gas turbine loco- 
motives for Bituminous Coal Research, 
Inc. According to Giger, the coal-burn- 
ing gas turbine, “so far as fuel cost is 
concerned, will be the cheapest of all 
of them to operate.” 

Allis-Chalmers is also making a study 
of a 4000-hp oil-burning gas turbine lo- 
comotive of unusual design. 


List of Essential Jobs 
Soon To Be Completed 


The list of essential occupations which 
will give workers draft deferments now 
and in the event of war will soon be 
ready. In order for a worker’s occupa- 
tion to be exempt, it has been agreed 
that it must require a minimum train- 
ing time of two years and the individual 
must be indispensible in an occupation 
that has a shortage of trained employes. 
In addition the job must be in an indus- 
try essential to national defense such 
as the petroleum industry. 

Scheduled to be completed long be- 
fore now, the list has been held up due 
to inability to obtain agreement on oc- 
cupations to include. Besides the Na- 
tional Securities Resources Board, the 
Selective Service, Commerce Depart- 
ment, United States Employment Serv- 
ice and the Bureau of Labor Statistics 
are working on the project. 


International Petroleum 
Exposition Set for 1952 


The next International Petroleum 
Exposition has been set for 1952 in 
Tulsa. Before the war the exposition 
was usually an annual event, but in line 
with a recent decision of the executive 
committee, it has been decided now to 
hold the exposition every four years. 

The first postwar show was held in 
Tulsa last May with more than a score 
of nations taking part. 

Included in the executive committee 
are W. G. Skelley, chairman; ‘ 
Way, exposition manager; and W. M. 
Bovaird, vice president of the Petroleum. 
Equipment Suppliers Association. 


Oil Hearings Delayed 


The Senate National Resources sub- 
committee’s hearings on the oil position 
of the United States has been postponed 
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1049, Originally scheduled to start Oc- 
iober 5, the hearings were delayed in 
order to give the witnesses additional 
ime to prepare testimony. 


Kayan and Frost Head 
Instrument Society 


New instruments and new applications 
gf instruments, a $2 million, five-day ex- 





Frost Kayan 





Trapnell 


Ferguson 


hibit, sponsored by 
the Instrument Soci- 
ety of America drew 
a estimated attend- 
ance of 10,000 peo- 
ple at its third an- 
mal conference in 
Philadelphia Septem- 
ber 13-17. More than 
0manufacturing 
companies partici- 
4 pated in the exhibit. 
isclosure of new 
methods, equipment 
and consumer needs 
Was made in papers, 
demonstrations, lec- 
lures and round-table discussions before 
the joint meetings of the Industrial In- 
sttuments and Regulators division of the 
rican Society of Mechanical Engi- 
neers, American Institute of Physics, 
€ joint subcommittee on Electronic In- 
‘uments of the American Institute of 
— Engineers and the Instrument 
ety. 
ae F. Kayan, professor of mechan- 
engineering at Columbia University, 
Was elected president of the Instrument 
lety. Other officers include Henry 
Tost, assistant chief engineer of 
Products Refining Company, first 
vice president; Dr. A. O, Beckman, 
ae of National Technical Lab- 
R mes, J. B. McMahon, engineer for 
‘public Flowmeter Company, F. H. 





Rimbach 
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THE = _.. Officers Elected; Problems Discussed 
| cmirman Malone untit January 18, At National Petroleum Convention 


C. C. PRYOR, Associate Editor 


W. S. Zehrung, president of Pennzoil 
Company, was elected president of the 
National Petroleum Association at its 
convention last month in Atlantic City, 
N. J. First vice president of the associa- 
tion is Earle M. Craig, Freedom-Valvo- 
line Oil Company, and second vice 
president is A. W. Scott, Wolf’s Head 
Oil Refining Company, Inc. 

Fayette B. Dow, Washington, D. C., 
was reelected general counsel and Harry 
S. Elkins, Washington, traffic attorney. 
Horace L. Lohnes, Joseph E. Keller 
and Donald C. O’Hara were reelected 
attorneys. Herbert G. Eaton was re- 
elected recording secretary, G. B. Hunter 
treasurer and Margaret A. Miller, as- 
sistant. treasurer. 

In an address before the association 
on “A New Look in Oil,” (see page 83 
this issue), Eugene F.olman, president 
of Standard Oil Company (New Jersey), 
said that the public expects the pe- 
troleum industry to supply a .record- 
breaking amount of energy for the grow- 
ing needs of civilization as a whole. 
Considering the amount of energy the 
world will require as standards of liv- 
ing increase, indicates the size of the 
job ahead for the industry, he pointed 
out. 

Holman suggested that the increasing 
use of oil in the broad energy field is 
certain to bring about new price rela- 
tionships reflecting the competition be- 
tween energy sources and available sup- 
plies. 





Other speakers at the three-day meet- 
ing included Honorable Fred A. Hart- 
ley, “The Truth About the Taft-Hart- 
ley Law”; Sidney A. Swensrud, presi- 
dent of Gulf Oil Corporation, “Congres- 
sional Interest in the Oil Industry”; 
R. E. Garrett, chairman, Middle At- 
lantic District of the Oil Industry In- 
formation Committee, “Oil Progress 
Day”; R. J. S. Piggott, chief engineer, 
Gulf Research and Development Com- 
pany, “Fuels and Lubricants for the 
Modern Engine”; W. C. Offutt, M. C. 
Fogle and H. Beuther, Gulf Research 
and Development Company (see page 
105 this issue), “Utilization of Refinery 
Gases by the Polyform Process”; and 
U. W. Smith, manager, Magnesia In- 
sulation Manufacturers Association, “In- 
sulation of Oil Refineries.” 

Roland Rice, assistant general coun- 
sel, Association of American Railroads, 
“What’s Ahead for the Railroads”; 
Harry S. Elkins, traffic attorney, N. 
P. A., “Recent Decisions Affecting Reg- 
ulations of Private Carriers and Other 
Subjects”; Carl H. Swenson, supervisor 
of wages and, salaries, Standard Oil 
Company of New Jersey, “Reexamin- 
ing the Wage and Salary Program”; 
Bryan Houston, director of the Office 
of Information, ECA, “Economic Co- 
operation Administration”; and Colonel 
M. B. Chittick, chairman, API lubri- 
cation committee, “Lubrication, Fact 


or Fiction.” 








Trapnell, chief of instrument division 
of E, I. du Pont de Nemours and Com- 
pany, Inc., vice presidents. Hugh E. 
Ferguson, Peoples Gas, Light and Coke 
Company, was reelected treasurer, and 
Richard Rimbach, publisher of Instru- 
ments magazine, was reelected secre- 
tary. 

St. Louis has been selected for the 
1949 meeting and Buffalo for 1950. 

(Editor’s Note—Several papers. pre- 
sented at the Instrument Society ses- 
sions appear in this issue of The Re- 
finer. See the index.) 


Esso Uses Steel Rollers 
To Move Storage Tank 


An oil storage tank, with a capacity of 
720,000 gallons and weighing 184,000 
pounds, was moved last month at the 
Bayway refinery of Esso Standard Oil 
Company, Linden, N. J., by means of 
six-inch stee! rollers. As part of an over- 
all expansion and modernization pro- 
gram for the company’s refineries, the 
tank was moved to make way for a larg- 
er tank-truck loading rack. Ordinarily, 
storage tanks are moved by floating or 
by dismantling each tank plate by plate 
and reassembling on the new site—a 
process requiring about 30 days. By us- 
ing the steel roller method, however, 
this tank was rolled bodily by crane and 
bulldozer to a new location in three days. 


Sun’s $16 Million Program 
Features Improved Process 


Sun Oil Company’s plans for a $16 
million expansion program at its Toledo, 
Ohio, refinery will feature “Houdriflow,” 
an improved catalytic cracking process 
developed jointly by Houdry Process 
Corporation and Sun Oil Company, 
which employs a pneumatic lift for cir- 
culating the catalyst. 

Major construction work is expected 
to be completed by December 31, 1949, 
with Catalytic Construction Company 
building the new refinery units. The unit 
is designed to charge 42,000 barrels a 
day of oil to the reactors with a high 
proportion of heavy liquid feed. 

All the catalytic elements, such as the 
reactor and kiln, are of the “packaged” 
type which can be fully assembled in 
the shop and shipped to the site with 
consequent saving in erection time and 
cost. 

A large gas recovery and gasoline 
stabilization plant, a polymerization 
plant, a crude distillation unit, vacuum 
flash unit and auxiliary units and equip- 
ment required by the major installations 
will also be constructed in line with the 
expansion program. All new units will 
be integrated with existing installations 
to increase the over-all efficiency of the 
refinery and when completed, they will 
almost double the capacity of the To- 
ledo refinery. 

Process design for the gas compres- 
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..- LOOK US UP 
at the A. P. I. Meeting 


| TIME: | NOVEMBER 8-11 
| PLACE: | STEVENS HOTEL, CHICAGO 
YOUR HOSTS: Sid Barber Jim Greer 


Ed Behrends Linc Hall 
Paul Bush Dick Rice 
Stan Gill Al Seither 
Herb Grassman Frank Williams 


The latch-string is out — we're looking forward to seeing you 


TAYLOR FORGE 


TAYLOR FORGE & PIPE WORKS General Offices & Works: Chicago 90, Ill. (P.O. Box 485) Eastern Plant: Carnegie, Pa. 
Western Plant: Fontana, Calif. @ District Offices—New York: 50 Church Street © Philadelphia: Broad Street Station Bldg. 
Chicago District Sales: 208 S. LaSalle Street ® Houston: Ciry National Bank Bidg. ® Los Angeles: Subway Terminal Bldg. 
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viol Offered to Columbus 
public in Acceptance Test 


Three major oil companies, Shell Oil 
Company, Inc., Standard Oil Company 
(Ohio) and The Pure Oil Company, 
jave started marketing to the general 
public in Columbus, Ohio, “Vitol” a 
water-aleohol-tetraethyl lead solution, to 
be used in the fuel injection accessory, 
“Vitameter.” Local new car dealers and 
xeredited garages will handle the 
Thompson-Toledo Vitameter Corpora- 
tion’s accessory. 

Both the antiknock device and solution 
will be confined to Columbus until the 
ofice of the Surgeon General has deter- 
gined toxic dangers of the leaded solu- 
tion. Private laboratories have termed it 
no more toxic than leaded gasoline and 
alling for no more than ordinary pre- 
autions in handling. 

W. T. Holliday, president of Standard 
Oil (Ohio), has declared that “the de- 
vice has the advantage over proposed 
dual fuel systems in that it permits the 
we of one grade of gasoline to meet 
high compression engine octane require- 
ments.” He predicted that the fuel in- 
jection system will be the logical ap 
proach to the fueling problem of the au- 
tomotive engine of the future. 


Powerful Synthetic Fuel 
lsDeveloped by Shell — 


A powerful aviation fuel which will 
permit an engine to develop nearly twice 
4% much power as with presently com- 
mercially available fuels, and designated 
SMT-1 (Shell Methyl Triptane-1) has 
ben developed by Shell Oil Company. 

Shell scientists said the power avail- 
ale in this fuel is too great to be used 
alvantageously in ordinary planes. 

Shell has made only a few thousand 
gallons of SMT-1, so far, for test pur- 
poses, but should the need ever arise for 
afuel of this type, methods for its manu- 
facture are available. 


API Manual on Refining 
Sufety Practice Available 


The American Petroleum Institute 
las available for distribution a manual 
at safe inspection practices for refineries. 
First of six parts of the API Manual 
ot Recommended Practices, it is entitled 
art 1—Process Equipment.” 

While still in the draft stage, the 
ttroleum Administration for War used 
the manual as the basis of its Manual 
ot Refinery Inspections. 

a Copies of the manual, $3 each, 
he the American Petroleum Institute, 
Y West 50th Street, New York 20. 









The M. W. Kellogg Company 
ules 14 Cat-Crackers 


rate W. Kellogg Company, Jersey 
bili ‘J, is currently designing and 
be Ing 14 fluid catalytic cracking units 
~ SMpanies scattered from Argentina 









to Canada. This represents an invest- 
ment in the hundreds of million dollars 
bracket and “assures for the process a 
dominant role in the oil refining indus- 
try,” The Kellogram predicted. In the 
current issue of this Kellogg periodical 
processing techniques, new design 
changes and major improvements of the 
process are discussed. 

Kellogg has built or is building a to- 
tal of 42 cat-crackers in the Western 
Hemisphere with a combined yearly 
charge capacity of approximately 250 
million barrels. 


Caltex Has Interest In 
Proposed Spanish Refinery 


A report that California-Texas Com- 
pany, Ltd., and Spain are completing 
arrangements to build a refinery at Car- 
tagena on the Mediterranean Coast has 
been termed substantially correct by 
Caltex, although it withheld official con- 
firmation. Proposed capacity would be 
15,000-20,000 barrels daily with crude 
being shipped from the Aramco holdings 
of Standard Oil Company of California 
- The Texas Company in Saudi Ara- 

ia. 

When arrangements are completed, 
the refinery will mark the first break 
in the Spanish government’s oil monop- 
oly established in 1928 to restrict foreign 
oil business to marketing operations. 
The breaking of the monopoly is seen as 
an effort to lower petroleum prices. 

Caltex has a 24 percent interest in the 
refinery and according to report, the 
company’s share will be in exchange for 
dollars to buy machinery. The Instituto 
Nacional de Industria, a government 
corporation, has a 52 percent interest 
and CESPA, the government oil monop- 
oly, has a 24 percent interest. 


Stanolind Oil Postpones 
Proposed Research Lab 


Stanolind Oil and Gas Company has 
postponed construction scheduled be- 
fore the end of the year of its new re- 
search laboratory southeast of Tulsa for 
at least a year due to high and unstable 
construction costs and difficulty in ob- 
taining essential materials. The com- 
pany, however, recently purchased an 
additional 20 acres just west of the 
original 60 acres for the new laboratory 
site. J 

Last month Stanolind postponed con- 
struction of its $80 million hydrocarbon 
synthesis plant near Garden City, Kan. 


Haas Heads Merged Firm 


The Resinous Products and Chemical 
Company merged with Rohm and Haas 
Company, Philadelphia, last month “in 
order to extend their products and serv- 
ices into a number of new fields of in- 
dustry.” 

Otto Haas will head the new com- 
pany. Other officers are Duncan Merri- 
wether, executive vice president; C. E. 
Andrews; A. L. Blount, R. A. Connor, 
L. W. Covert, D. S. Frederick, E. L. 
Helwig, L. Klein, vice presidents S. C. 
Kelton, secretary; J. F. Bergin, P. J. 
Clarke, William Kohler, assistant secre- 
taries; W. T. McClintock, treasurer; T. 
V. Monahan, George Schnabel, assistant 
treasurers. Chairman of the board of 
directors is Haas and vice chairman is 
E. C. B. Kirsopp. 
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Cragin Is Vice President 
Of Refinery Maintenance 


Robert B. Cragin has been appointed 
vice president of Refinery Maintenance 


Company, Inc, 
Compton, Calif., and 
Houston. His ap- 
pointment is in line 
with the expansion 
of the corapany as 
designers, engineers 
and constructors for 
the petroleum refin- 
ing, natural gasoline 
and petro - chemical 
industries. 

Followinghis 
graduation from 
Princeton University, 
Cragin was employed 
by the M. W. Kel- 
logg Company as process and sales en- 
gineer. During the war years he was as- 
sistant director of the refining division 
of the Petroleum Administration for 
War in Washington. From 1944 until he 
joined Refinery Maintenance, Cragin 
was vice president of Houdry Process 
Corporation. 


Gasoline Plant Scheduled 
For Todd (Deep) Field 


A natural gasoline plant, with 10 mil- 
lion cubic feet daily capacity, is to be 
erected in the Todd (Deep) Field of 
West Texas, 20 miles northwest of 
Ozona. Continental Oil Company has 
been selected as operator. 

The 23 participating operators in the 
field will begin construction immediately 
on the gas recovery plant, which is to 
have a daily capacity of 60,000 gallons. 
Contractor is Refinery Maintenance 
Company, Compton, Calif., and comple- 
tion is expected within 12 months. 

The hydro-carbon recovery plant has 
been designed to handle all the gas pro- 
duced in the Todd Ranch field. 





Cragin 


Katy Gas Cycling Plant 
Expansion Plan Announced 


The Katy gas cycling plant, 25 miles 
west of Houston, is being expanded to 
increase the propane recovery from 30 
percent to 80 percent of the hydrocar- 
bons contained in the gas. Humble Oil 
& Refining Company is operator for the 
plant, jointly owned by 35 acreage hold- 
ers. 

Original cost of the plant, one of the 
largest of its type, was $4 million, but 
improvements brought the amount to 
$8 million. It is designed to process 458 
million cubic feet of gas daily. 


Texaco Office Building 


The Texas Company has begun con- 
struction on its new office building and 
its employe building at Eagle Point, N. 
J., seven miles south of Camden. Con- 
tract was awarded to Turner Construc- 
tion Company with completion sched- 
uled April 1. 

A new refinery has been planned for 
the 1300-acre tract by the company. 


Pan American Will Build 
New Units at Texas City 


Pan American Refining Corporation 
has awarded contract for four new build- 
ings at its Texas City plant. Included 
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are a two-story brick and tile office 
building, a pilot plant and laboratory 
addition to an existing building, a new 
chemical laboratory addition, gate house 
and change house as well as alterations 
to several existing structures. 

Contract was awarded to H. K. Fergu- 
son Company. Estimates are that the 
project will exceed $1 million. 


Standard and Carbide Sign 
Hydrocarbon Gas Contract 


Under the terms of a recently con- 
cluded 15-year contract, Standard Oil 
Company (Indiana) will supply billions 
of cubic feet of hydrocarbon gas to 
Carbide and Carbon Chemicals Cor- 
poration. Valued at around $75 million, 
the gas will flow between the two com- 
panies’ plants at Whiting, Ind. The new 
contract assures sufficient raw materials 
to permit a substantial increase in the 
chemical company’s production of syn- 
thetic organic chemicals. 

Since 1935, Carbide has been obtain- 
ing the necessary gases from Standard’s 
refinery. Before that time substantially 
all hydrocarbon gases were burned as 
plant fuel. 

With the assurance of more raw ma- 
terials, Carbide has already started de- 
signs for larger plant facilities at Whit- 
ing. Included also in the expansion 
program are the company’s plants at 
South Charleston and Institute, W. Va., 
and Texas City. 

A large share of Standard’s own 
chemical program is centered at its 
Wood River, IIl., refinery, and in addi- 
tion, its wholly owned subsidiary, Stan- 
olind Oil and Gas Company, will en- 
gage in chemicals production in con- 
nection with hydrocarbon synthesis op- 
erations at Brownsville, Texas. 


W. A. Beman Becomes Staff 
Engineer for Socony Oil 


Warren A. Beman, transferred to the 
chemical products division of Socony- 
Vacuum Oil Company, Inc., as a staff 
engineer, assumed his new duties Octo- 
ber 1. Formerly process products engi- 
neer in: the industrial district of the 
company at Albany, N. Y., Beman was 
connected with the technical service de- 
partment of the Socony-Vacuum labora- 
tories, Brooklyn, when he first joined 
the organization. 

Succeeding Beman as process prod- 
ucts engineer at Albany is G. H. Hock- 
ing, former process products engineer 
in the Philadelphia division. Before 
coming to Philadelphia, Hocking was 
a member of the company’s research 
and development department at Pauls- 
boro, N. J. 


Standard Buys Company 


Full interest in California Refining 
Company has been acquired by Standard 
Oil Company of California through exer- 
cise of its option to purchase the 45 
percent interest held by Barber Oil 
Company. The refining company oper- 
ates a 15,000 barrels daily refinery and 

asphalt plant in Perth Amboy, N. J. 
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Catalytic cracking unit at Sunray’s Duncan plant. 


- E 20,000 barrel a day fluid catalytic 
cracking unit, above, at Sunray Oil Cor- 
poration’s refinery, Duncan (Beckett), 
Okla., has been on stream now for sev- 
eral months. The refinery, purchased by 
Sunray from the War Assets Adminis- 
tration in August, 1947, has been com- 
pletely remodeled and includes complete 
topping and catalytic cracking opera- 
tions, a 10,000-barrel per day vacuum 
unit, a 5,000-barrel per stream day vis- 
cosity breaking unit, a 6-unit electrolytic 
desalting unit, a gas concentration unit 
and a polymerization unit for the produc- 
tion of butanes and propanes are in op- 
eration. The new plant is expected to 
produce 4000 barrels straight-run gaso- 
line, 2000 barrels No. 1 distillate, 2000 
barrels No. 2 burning oil, 7000 barrels 
catalytic gasoline, and 4500 barrels fuel 
oil. Less than 2% percent loss is antici- 
pated. 

The former Associated Refineries 100 
octane plant was purchased with the spe- 
cific intention to convert a rather spe- 
cialized war plant into a large and ef- 
ficient integrated refinery. 

The first phase of the conversion con- 
sisted of re-arrangement of existing 
equipment and the addition of new 
equipment to achieve a large crude unit. 
During the war not a barrel of. crude 
was processed, but within 65 days the 
plant was rebuilt to handle 20,000 barrels 
per day of crude. One major item of ex- 
isting equipment converted to the new 
service was a second stage fractionating 
column of the catalytic cracking unit 
which now serves as the main crude col- 
umn. Existing exchangers were used to 
permit the preflashing of the crude with- 
out direct furnace heat. A debutanizer 
column from a gas concentration unit 
now serves as a preflash column. 

To provide additional gas oil charging 
stock for catalytic cracking, a 10,000- 
barrel-per-day vacuum unit was included 


as step two of the conversion plans, and 
the major portion of equipment required 
was obtained by converting existing 
items. A new heater was built for the 
vacuum unit. 

To produce a marketable fuel oi 
(when not producing asphalts) from the 
vacuum bottoms, a viscosity breaking 
unit of 5000-barrels-per-stream-day 


Pumping equipment at Sunray’s Duncan, Okle. 
refinery topping unit. 
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ity was included as phase three of 
conversion program. The majority 
equipment needed was obtained 
existing gas concentration and al- 
sion facilties. The original debutan- 
Breboiler heater was redesigned for 
as the viscosity breaking heater. 
7 obtain the maximum throughput 
Icrude, preflash, two-stage atmospheric 
sillation was employed in conjunction 
mh extensive heat exchange. Two- 
distillation .greatly reduced the 
er sizes necessary for the 20,000- 
mrel-per-day rate. The extensive use 
fheat exchange made it possible for 
i existing heater to handle the 
sughput with relative ease. 

To provide the ability to process vari- 
gus crude oils derived from the Mid- 
Continent and West Texas areas, having 
various salt contents, a six-unit electro- 
lytic desalting unit was installed. 

High propane content of the light 
gasoline produced from the preflash 
sage made necessary the inclusion of 
straight run gasoline stabilization in the 
process scheme. 

Concurrently with the crude distilla- 
tion, vacuum distillation and viscosity 
breaking program, plans were proceed- 
ing for revisions to. the cat-cracker prop- 
et, the gas concentration unit and a new 
plans, and™ Catalytic poly unit. The polymer gaso- 
it required line is to be utilized in the production of 
z existing highest quality motor fuels. Liquefiable 
ilt for the gaseous products from the poly unit 
will be marketed as LPG butane and 
propane 
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Johnson Named Manager of 
Sunray’s Duncan Refinery 





| RL. Johnson has been named man- 
of the catalytic cracking refinery 
of Sunray Oil Cor- 
poration at Duncan, 
Okla. He succeeds 
W. D. Manz, who 
recently resigned 
from the position. 
He has been asso- 
ciated with Sunray 
since 1929 when the 
company bought the 
former Homaokla re- 
finery at Allen, Okla., 
of which he was 
then superintendent. 
In 1946 Johnson was 
Johnson transferred to the 
newly acquired refin- 
my of the company at Santa Maria, 
f,, where he served as superinten- 
Ment. Since August, 1947, he has been 
iecintendent of the Duncan plant. 
erly he served as special assistant 
L. Martin, vice president of the 
h. Pany, in the remodeling and expan- 
P" Program of the Duncan refinery. 































‘Shell Has Woodbridge Site 


Shell Oil Company, Inc., acquired a 
a acre possible site for its $100 million 
“anery planned for the East Coast with 
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e A good strainer protects your equipment 
and pipelines. 
There’s a reason for the popularity of 
Yarway Fine Screen Strainers. They gite 
better service. 


e SCREEN is a high-grade woven monel 
wire basket that catches solids—lets con- 
densate, oil or other fluids flow freely. 
Perforated screens if desired. 

e BODY is cadmium-plated for protection 
against corrosion and also for better 
appearance. 

e@ SCREEN CAP is easily removed. Machined 
face and spark plug gasket provide tight 
joint. Cap and screen come out together. 
Screen automatically aligns when replaced. 


@ Six sizes, 44” to 2”, for pressures up to 
600 Ibs. Reasonably priced. 


e@ Hundreds of thousands are already in 
service. Stocked and sold by 150 Mill 
Supply Houses. 


@ See your nearest distributor or write for 
Bulletin S-201. 


YARNALL-WARING COMPANY 
128 Mermaid Ave. Philadelphia 18, Pa. 






YAR WAY STRAINERS 





Police the Pipelines 
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the acceptance by the township officials 
of Woodbridge, N. J., of the company’s 
recent offer of $270,000 for the land on 
the Rahway River. 

Although Shell has not officially con- 
firmed the fact that the refinery will 
be built there, it does say that the site 
is being considered. 


Royalty Oil To Go First 
To Small Refineries 


Qualified small refineries which are 
operating at 40 percent of capacity or 
less because of lack of crude will be 
given first chance at government roy- 
alty oil at field prices, C, Girard David- 
son, acting Secretary of the Interior, 
has announced. Second in priority are 
refiners operating from 40 to 65 percent 
of capacity and then those running at 
less than 100 percent. 

Sales, for two-year periods, was to 
begin early in October with the In- 
terior planning to advertise for sale 
about 2000 barrels daily of royalty oil 
from southeast Wyoming and Colorado. 

If there are no preference bidders, 
the royalty oil will be sold to the 
highest non-preference bidder, David- 
son said. 


Diamond Alkali Increases 
Output with New Furnace 


The Dallas silicate plant of Diamond 
Alkali Company increased its production 
of silicate of soda and related silicate 
products by 50 percent with the begin- 
ning of full-scale operations in its new 
furnace, the third to be installed since 


1941. The furnace was built in six 
months at a cost of approximately 
$175,000. 


An extensive and still expanding ap- 
plication of liquid silicate of soda is 
found in its use as a prime raw material 
in manufacturing fluid catalyst for proc- 
essing high octane gasoline. Many cat 
cracker units employ synthetic fluid 
catalyst of the silica gel type. 


Titusville Loses Refinery 


Pennsylvania Refining Company will 
close its plant at Titusville, Pa., about 
November 1 after 63 years of operation. 
John A. Beck, secretary-treasurer of 
the company, said that operation is no 
longer economically feasible because of 
a “poor market for refined oil products 
and the inability to secure a good crude 
oil supply.” 

The only remaining refinery at Titus- 
ville, the birthplace of the oil industry 
89 years ago, will be operated by Cities 
Service Oil Company. 


Demarest Joins Evans 


Beaumont Demarest, formerly associ- 
ated with the research laboratories of 
National Oil Products Company, and 
more recently with Brookhaven National 
Laboratory, Upton, L. IL, N. Y., has 
joined the staff of the Evans Research 
& Development Corporation. Demarest 
will be in charge of the optical section 
of the research laboratory. 
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H. Montgomery Is Chairman 
NGAA Technical Committee 


Howard Montgomery, manager of 
terminals for Warren Petroleum Cor- 
poration, Houston, 
has been appointed 
chairman of the tech- 
nical committee of 
the Natural Gasoline 
Association of Amer- 
ica. NGAA president, 
C. R. Williams, The 
Chicago Corporation, 
Corpus Christi, Texas, 
is chairman of the 
committee. Vice chair- 
man is Joe F. Wood, 
research enginee 
Skelly Oil Company, 
Pawhuska, Okla. Montgomery 

Other members of the committee in- 
clude: W. J. Hagner, J. S. Abercrombie 
Company, Houston; A. B. Williams, 
Anchor Petroleum Company, Tulsa; W. 
E. Ulery, Anco Gas Corporation, Pal- 
estine, Texas; Clyde Allen, Anderson- 
Pritchard Oil Corporation, Cyril, Okla.; 
W. L. Bowser, The Atlantic Refining 
Company, Dallas; L. P. Whorton, The 
Atlantic Refining Company, Dallas; E. 
J. Mills, Barnsdall Oil Company, Ben- 
ton, La.; C. W. Coote, British-American 
Oil Company, Ltd., Calgary, Alberta, 
Canada; E. R. Millett, Jr., secretary, 
California Natural Gasoline Association, 
Los Angeles; Don V. Johns, California 
Research Corporation, Whittier, Cal.; 
C. N. Vickburg, The Carter Oil Com- 
pany, Tulsa; Charles A. Schwartz, Caska 
Corporation, Quitman, Texas; R. A. 
Schuster, The Chicago Corporation, Cor- 
pus Christi, Texas; E. C. LeFevre, Cities 
Service Oil Company, Bartlesville, 
Okla.; Norman K.. Rector, Claiborne 
Gasoline Company, Houston; H. E. 
Means, Coltexo Corporation, Monroe, 
La.; J. R. Bailey, Continental Oil Com- 
pany, Ponca City, Okla.; Ralph L. Hock, 
Cotton Valley Operators Committee, 
Cotton Valley, La.; Norman K. Rector, 
Glen Rose Gasoline Company, Houston; 
J. Earl Nutter, Hagy, Harrington and 
Marsh, Amarillo, Texas; M. L. May- 
field, Hiwan Oi) and Gas Company, 
Houston; D. J. Vandermeer, Interna- 
tional Petroleum Company, Toronto, 
Ontario, Canada; Frank H. Stone, La 
Gloria Corporation, Falfurrias, Texas; 
J. L. Thompson, Lone Star Producing 
Company, Dallas; Charles W. Miller, 
Midland Gasoline Company, Conroe, 
Texas; Roy O. Neal, Neal Gasoline 
Company, Tulsa; Fred Ketchum, Owens 
Libbey-Owens Gas Department, Charles- 
ton, W. Va.; Joe B. Gerson, The Parade 
Company, Overton, Texas; H. L. Hays, 
Phillips Petroleum Company, Bartles- 
ville, Okla.; C. A. Cash, The Shamrock 
Oil and Gas Corporation, Amarillo, 
Texas; V. E. Middlebrook, Shell Oil 
Company, Inc., Tulsa, Okla.; J. B. Tay- 
lor, Signal Oil and Gas Company, Long 
Beach, Cal.; T. P. Simpson, Socony- 
Vacuum Laboratories, Paulsboro, N. J.; 
F, P. Peterson, Jr., Southern Minerals 
Corporation, Corpus Christi, Texas; D. 
M. Wolfe, Standard Oil Company of 
California, San Francisco; Charles E. 
Webber, Sun Oil Company, Philadel- 
phia; J. C. Dennis, Tide Water Asso- 
ciated Oil Company, Palestine, Texas; 
C. D. Gard, Union Oil Company of 
California, Los Angeles; and W. L. 
Yauger, United Gas Pipe Line Com- 
pany, Shreveport, La. 





Agenda of the committee fo; the 
1948-49 operating year includes revision 
in the current NGAA standard specif. 
cations and test methods for LP-Gas. 
and investigation of existing field meth. 
ods for determining the volume of jp. 
dividual hydrocarbons contained in we 
natural gases. Both of these projec 
will involve considerable comparative 
testing in the field as well as sponsored 
research in various laboratories. In yiey 
of the necessity for modernization 9 
all these testing procedures to make 
them more nearly coincide with going 
industry practices, the committee yjj) 
concentrate its efforts on these problems 
to obtain recommended revised proce. 
dures as soon as possible. 


Officers Selected for 
Petrol Refining, Inc. 













E. M. Callis has been elected president 
and general manager of Petrol Refining, 
Inc.,. corporation recently organized by 
Petrol Terminal Corporation, Southern 
States Cooperative, Pennsylvania Farm 
Bureau Co-op Association and Coopera- 
tive Grange League Federation Ex- 
change. 

Chairman of the Board is W. G. Wy- 
sor and V. A. Fogg is first vice presi- 
dent. F. F. Sweeton and V. E. Smith 
are vice presidents also. Secretary ig 
Wilmer G. Williams and treasurer and 
comptroller is J. W. Presson. 

Directors from Petrol Terminal are 
Callis, Sweeton and Smith and from 
Southern States Cooperative are O. E 
Zacharias, Jr.. W. T. Steele, Jr., and 
Wysor. H. S. Agster, R N. Benjamin 
and William Fetter represent Pennsy!- 
vania Farm Bureau on the board while 
Grange League Federation is represented 
by W. S. Miller, E. V. Underwood and 
Fogg. 
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Sun Oil Company Lists 
Changes In Personnel 


Sun Oil Company, Philadelphia, has 
made personnel changes as follows: 

Marcus A. Markley named manager 
of the industrial products department 
succeeding Ray H. Anders, who has 
been assigned to special work in the 
administrative department. 

James E. Stine, Jr., to succeed Mark 
ley. Stine wag formerly manager of the 
industrial products department in the 
New York district. Kb 

Francis F. Palmer, former industri! 
products salesman at Rochester, N. ¥. 
to succeed Stine, 
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OGD Asks Budget Increase 


The Oil and Gas department of th¢ 
Interior has asked approval from th 
Budget Bureau for a $100,000 increase 
in its budget for the fiscal year beginning 
next July 1, bringing the amount 1% 
$425,000. Of the desired amount $25,001 


will go to pay required salary increas 


For t 


Patent Suit Settled 


Universal Oil Products Company # 
Dean Caulfield Daily have settled 0% 
of court their five-year old suit Inve 
ing the payment of $18.5 million ™ 
cracking patent rights on the cracking 
process. The settlement included P# 
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ment of “considerable less” than a mil- 
lion dollars, a party to the suit said. 
Last December Federal Judge Michael 
L. Igoe indicated in a memorandum 
opinion that a final judgment of $650,- 
000 would be issued against UOP. 


Monsanto Now Producing 
Vinyl Chloride Plastic 


Vinyl chloride plastic resins are be- 
ing produced commercially by Mon- 
santo Chemical Company after several 
years of pilot plant and research in- 
vestigation and plant building. 

Present facilities for manufacturing 
resin will be followed shortly with cal- 
enders to produce both thin and heavy 
gauge film. Both the resins and the 
film will be sold under the trade name 
Ultron. 

With the production of vinyl chloride 
plastics now underway, Monsanto has 
available a complete line of plastics for 
all major uses. 


Reid Inspects Metallizing 
Operations in England 


William C. Reid, consultant to the 
American Metallizing Contractors Asso- 
ciation, represented that organization on 
an inspection tour of metallizing opera- 
tions in England in October. The tour 
was sponsored by the Metal Sprayers 
Association of England. 

Reid observed the operations of sev- 
eral of the world’s largest metal spray 
shops and saw several large scale appli- 
cations of zinc to the structural members 
of large construction projects. 

A report of his trip will be presented 
to the members of the Contractors Asso- 
ciation at its next meeting in Tulsa on 
December 2, 3 and 4. 


Ashland Awards Contract 
To Catalytic Construction 


Ashland Oil and Refining Company 
has awarded an engineering and con- 
struction contract for the moderniza- 
tion of its Houdry Thermofor catalytic 
cracking unit at Ashland, Ky., to Cata- 
lytic Construction Company. Comple- 
tion is expected by October 1. 

Kiln carbon burning capacity will be 
increased by adding two zones, and the 
kiln will be converted to solid bed de- 
sign and have a new catalyst distribu- 
ting system. Piping and instrumentation 
also will be brought up to date. 


Pan American Refinery 
Management Changes 


Pan American Refining Corporation 
made management changes at Texas 
City effective October 1 as follows: 

B. Schapiro succeeds Dr. H. J. 
Broderson, who is retiring from active 
service, as general superintendent of 
the refinery. 

G. M. Dent promoted to assistant 
general superintendent with direct re- 
sponsibility for the mechanical and 
safety departments. 

Paul F. Miller to assistant general 
superintendent with direct responsibility 
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Trends of Operations 


Figures on crude stocks are from Bureau of Mines weekly reports; all others 
Petroleum Institute weekly reports, which are estimates on Bureau of 





and Changes in Stocks 


from American 
Mines basis, 

















et (All figures in thousands of barrels—add 000) 
S Sees aie 
Crude Oil Gasoline Gasoil and Distillate Residual Fuel 
Trendsin | Production} Runs to ks | Production Stocks | Production} Stocks | Production! Stocks 
Week Ended Daily | Stills Daily) Week End| Weekly |WeekEnd| Weekly | WeekEnd| Weekly | Week Rad 
1947: , 
January 25 4,672 4,820 | 221,655 14,624 99,801 5,630 50,257 8,224 48,558 
February 22 4,786 4,860 | 224,580 14,668 03,904 5,929 40,739 9,532 44.919 
Mareli 29..... 4,865 4,843 | 225,720 14,396 | 107,576 5,969 32,737 8,668 43,364 
April 26...... 4,930 4,725 | 234,051 14,213 860 5,435 32,286 8,186 42,668 
ay 31..... 5,024 5,000 239,370 14,709 95,867 5,732 36,032 8,910 45,2% 
une 28....... 5,109 5,093 236,221 16,070 91,806 5,606 41,721 8,298 48,499 
July 26.. 5,084 5,162 231,357 16,142 85,812 5,708 47,097 8,738 52,407 
August 30 5,157 5,209 228,28 16,753 84,105 5,919 808 8,962 
September 27 5,196 5,290 | 224,994 16,501 82,472 6,136 60,406 8,580 56,777 
October 25. . 5,295 5,165 | 224,308 16,529 82, 6,638 62,609 8,666 57,419 
November 29 5,257 5,309 224,540 16,667 86,319 6,382 61,988 8,406 56,747 
an 27 5,285 5,543 222,770 17,013 91,269 7,041 50,324 9,698 51,896 
January 31. 5,318 5,434 221,663 15,986 102,973 7,690 40,580 9,141 
February 28 5,387 5,463 | ~220,507 15,796 111,040 | 7,963 33,836 8,824 49,206 
March 27... 5,377 5,324 222,814 15,783 112,991 7,682 30,717 8,854 48,334 
—_ 24 5,415 5,517 221,652 16,515 111,128 6,831 34,237 8,877 49,572 
ay 29..... 5,452 5,715 221,703 17,827 107,185 7,054 38,641 9,508 55,146 
June 26... 5,494 5,674 222,081 17,938 104,178 7,200 45,166 8,858 58,813 
July 31,..... 5,455 5,718 223,137 17,646 99,116 6,823 56,661 9,080 65,713 
August 28 5,529 5,682 222,170 17,722 95,504 7,491 66,321 8,818 70,853 
September 25. . *5,343 4,789 | *226,072 15,100 78,669 5,997 61,884 6,380 37,326 









































* Total U. 8. All other September 25 figures do not include California, due to strike. 


for the coordination and economics de- 
partment as well as head of the newly 
created functional activity of labor re- 
lations, 

Changes in the organization of the 
plant include Dr. P. L. Brandt, pro- 
moted to associate director chemical re- 
search; Mark C. Hopkins, promoted to 
coordinator of research and develop- 
ment; Dr. J. E. Kasch, promoted to 
assistant director of research, chemical 
engineering; and J. D. Walk, promoted 
to section head, economics. 

Mechanical department changes in- 
clude W. R. Standefer, promoted to 
assistant department head, and H. E. 
Murphree, promoted to technical sec- 
tion head, planning and scheduling. 

H. C. Reininger to acting personnel 
director of the refinery. 


Cotton Valley Refinery 
For Lease, Sale by WAA 


A surplus refinery at Cotton Valley, 
La., constructed at a cost of $3,705,000, 
is being offered for sale or lease “as a 
whole for use in place” by the War 
Assets Administration. 

Premier Oil Refining Company op- 
erated the plant during the war, manu- 
facturing aviation gasoline and various 
components. However it was connected 
for the production of butylene concen- 
trate for the account of Rubber Re- 
serve Corporation at the time it shut 
down, Process lines are suitable also 
for production of butylene and buta- 
diene from butane and benzine, toulene, 
xylenes and other aromatics by synthe- 
sis from petroleum fractions. 

Information on the facilities and- the 
instructions for bidding can be obtained 
from the Administration’s office of real 
property disposal, Box 6030, Dallas. Cut- 
off date for receipt of sealed bids will 
be announced later. 


Weber Joins Houdry 


John E. Weber has been named man- 
ager of the planning department of 
Catalytic Construction Company’s engi- 
neering division, Houdry Process Cor- 
poration subsidiary. 

Weber studied mechanical, engineering 


at Pratt Institute, Brooklyn, and for 20 
years was connected with The M. W. 
Kellogg Company becoming head of 
the piping department and assistant to 
the chief draftsman. For three years he 
was division engineer of The Kellex 
Corporation on the Oak Ridge, Tena. 
project. Weber subsequently served as 
oil refinery engineer for Arthur G. Mc- 
Kee Company and project engineer for 
Project Engineering Company. 


Shell Chemical Offices 
Are Opened in New York 


Administrative offices of Shell Chem- 
ical Company, transferred from San 
Francisco, opened September 8 in quar- 
ters occupying four floors of a new 
building at 4 West 58th Street, New 
York. The company manufactures and 
markets petroleum-derived chemicals 
and chemical intermediates for industrial 
and agricultural uses. The companys 
western sales division office will remain 
in San Francisco. 

From the New York office, Shell 
Chemical will continue to direct the op- 
eration of its plants in Houston, Texas, 
and Martinez, Dominguez, and Pitts- 
burg, Calif. 


DuPont to Manufacture 
Ductile Titanium Metal 


Manufacture of ductile titanium metal, 
a new basic raw material for industrial 
development, has been begun on a smal 
scale by E. I. DuPont de Nemours and 
Company, Inc., in a pilot unit at New- 
port, Del. As far as the company knows, 
this is the first time the metal has been 
produced for commercial exploration 
The U. S. Bureau of Mines has been 
producing the metal for research pur 
poses. a 

A silver-white metal, titanium is light 
strong and highly resistant to corrosiol. 
Its excellent strength-weight ratio give 
the metal a yield strength in anneale 
form of 70,000 pounds per square ine 
and in cold worked form of 100,000 
pounds. The metal compares approx! 
mately with 18-8 chromium-nickel stall 
less steel. b 

Research is needed to develop - 
full possibilities of titanium and DuPon 
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“\ Cottrell Installed by Research Corporation 


v1 will reduce catalyst loss 









| #1 to less than one ton per day” 
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Pitts. The through-put capacity of the cracking unit in the 
0i ; > ° 
il refinery was 20,000 barrels per day. The engineer Research Corporation Installations 
from Research Corporation noted the plant arrange- 
ment and type of catalyst to be used and was able to 47 CARBON BLACK PLANTS 
recommend a Research Corporation Cottrell that would 200 METALLURGICAL INSTALLATIONS 
metal keep catalyst losses to less than one ton per day. Actu- pad nner nn ame, a mine go oe 
dustria ally j . : 
al ri in some plants the Cottrells have, in effecting the 195 POWER STATIONS 
irs and ve results, recovered as high as 50 to 100 tons of 71 STEEL PLANTS ° 95 OIL REFINERIES 
[ catalyst per day. AND MISCELLANEOUS INSTALLATIONS 
snows, 
o Performance like this is the result of over 35 years of 
—" experience combined with careful engineering ap- 
h pur- Praisal, attention to details and a remarkably efficient 
method. Th i with i i iv 
= light, . These, combined wit equipment which gives RESEARCH 
he recoveries of over 99%, are responsible for outstand- 
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inealed 
e inch A letter from you to the Research Corporation will 
oe: bring an informative bulletin describing HOW the 405 Lexington Avenue, New York 17, N. Y. 
| stain- Research Corporation Cottrell Electrical Precipitator 122 South Michigan Avenue, Chicago 3, Illinois 
. Performs, and HOW it can bring about important 
Pott savings. Write for your copy today, sma - 
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AUTOMATIC BOILERS 


The answer to Refinery and Gasoline Plant Steam Requirements from 
3 horsepower to 350 horsepower. 


INSTALLED AND ON-STREAM IN TWO TO FIVE DAYS! 


There is nothing more to buy! Steamaster Water Tube Boilers 
are shipped from the factory ready for installation. Everything 
is included in one price—full boiler trim, fully automatic burn- 
ers for any type of fuel, complete return to boiler system; fully 
wired with complete electric panel and full 
safety pilots and fuel shut-off. Refractory 
material is included for installation on the 
job site. Boiler is ready to hook-up and go. 
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WATER TUBE 
DESIGN 


INCLINED TUBES ey ey ey es 69 REMEMBER 
SECTIONAL , ty fv fv id When You Buy Steamoste 
STEEL HEADERS 4h EG “9 iC a There Is Nothing More tv 


LONGITUDINAL rd ite ie fe n,/ Buy! 
THE GUTS of th 
DRUM : Steamaster Selle 


eee SL Pe ee ee ee 


Compare these STEAMASTER features . . . 


1. All Steel Construction Through- 4. All Parts Readily Accessible for © 7. Engineered with the Finest 
out. Cleaning and Inspection. Burners, Controls, Water-feed 
and Accessories. 


l 

| 

| 

| 
ae 5. Staggered Heading Surfaces ; 
2. oe of Exceeding its Full and Three Pass Baffle System 8. 7a rama aamcae Board | 
ated Capecny: Assure High Thermal Efficiency. aes. 
9. Certifications and Inspection by ) 

| 


3. Sectional Steel Headers Assure 6. All Parts Maintained at Equal Nationally Recognized Insur- 
Constant, Thorough Circulation. Temperature. ance Company. 


Steamaster Boilers have ar 


the GUTS to do a real (OZP; VAI, F AUTOMATIC BOILER (0. 


job in Refineries and 
Gasoline Plants. 





Factory: Compton at Slauson Ave., Los Angeles, Calif. 
Export Division: 50 Broadway, New York 4, New York 
3 H p to 3 5 0 H p Southwest Sales: 1401 Forest Avenue, Dallas 15, Texas 


fe ee ee ee ee ee ee ee ee ee ee ee STEAMASTER AUTOMATIC BOILER CO. OF “TEXAS 
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yill supply small samples without 
darge to industrial and university lab- 
patories for testing. If titanium alloys 
york out as expected, scientists believe 
they may have a new family of struc- 
ral materials far superior in many 
ways to any metals or alloys now known. 





imployes Get Awards 


Three winners of major awards under 
he suggestion plan of Tide Water As- 
ciated Oil Company have received a 
otal of $3000 for the best ideas submit- 
ted in 1947. Two of the three—Leroy H. 
Wilson and John Vayda—are employed 
at the company’s Bayonne refinery and 
both are ex-service men. First prize of 
$1500 was won by T. Northcutt, a proc- 
ess operator at the company’s west coast 
refinery at Avon, Calif. 


(MA, ASME Meeting 


Lee Spink, orifice meter specialist for 
Foxboro Company, will discuss “Orifice 
Metering of Steam and Liquids” before 
a jot meeting of the Southern Cali- 
fornia Meter Association and the Amer- 
ican Society of Mechanical Engineers 
October 22, Rio Hondo Country Club, 
Los Angeles. 


‘amoste’ 
More ti 


The Electro-Motive Division and Re- 
search Laboratories Division of General 
Motors Corporation have published a 
report entitled “Fuel Oil for Diesel 
Locomotives,” which points out to the 
American public the position of the na- 
tion’s railroads in regard to the use of 
oil for diesel-electric powered trains. 

Charles F. Kettering, director of Gen- 
eral Motors Corporation, in the fore- 
word of the report said that the nation 
has become so dependent upon the diesel 
locomotive because of its superior per- 
lormance and its high operating econ- 


— 


st omy that attention has been focused on 
a the increasing use of diesel fuels by the 
railroads. To evaluate the railroad liquid 
luel requirements and to appraise the 
rd outlook for their continued future sup- 
ply, it is essential to consider the amount 
of fuel used by the railroads in relation 
by to the quantities used by other import- 
ir- ant consumers, he said. 


According to the report, the total con- 
sumption of petroleum products in 1947 
mall fields was about 5% million bar- 
tels per day. Interstate Commerce Com- 
mission reports show that the railroads 
absorbed some 317 thousands barrels 
- day or 6 percent as follows: heavy 
(0 3 for oil-burning steam locomotives,” 

* @ 0 barrels per day, and diesel fuel 
lor all diesel-electric locomotives, 52,000 
= per day. Oil-burning steam loco- 
sures periormed about 18 percent of 
Pe done by the railroads and the 
do “electric 19 percent of the work 

ne. The balance of the work, some 63 
Percent was done by coal-burning steam 
“omotives and electric locomotives us- 


XAS 
fo. 0 


Dr. Prutton Is Research 
Director of Mathieson 


Dr. Carl F. Prutton has joined Mathie- 
son Chemical Cor- 
poration as director 
of research with 
headquarters at New 
York and Niagara 
Falls. He holds more 
than a hundred pat- 
ents on petroleum 
products, chemical 
processes and plas- 
tics. 

Formerly head of 
the department of 
chemistry and chem- 
ical engineering at 
Case School of Ap- 
plied Science, Dr. ; 
Prutton has been a member of the edi- 
torial advisory board of ZI/ndustrial and 
Engineering Chemistry since 1944. He 
was a consultant to Lubrizol Corpora- 
tion from 1928 until 1941 and to The 
Dow Chemical Company for the same 
period of time. From 1942 to 1944 he 
served as chief of the process develop- 
ment branch of the Office of Rubber 
Director and was also consultant to the 
War Production Board. 

Dr. Prutton received his bachelor of 
science degree and his master degree 
from Case and his doctor degree from 
Western Reserve University. He is a 
member of many professional groups. 





Prutton 


Diesel Locomotive Economies Outlined 
ln Booklet Issued by General Motors 


ing central station power, much of which 
was coal generated. 


Economy Shown 


Diesel-electric locomotives used only 
one percent of the total daily consump- 
tion of the 5%4 million barrels of products 
used. If all the work done on the rail- 
roads had been performed by diesel- 
electric locomotives, the total consump- 
tion of diesel fuel would have been about 
256,000 barrels per day or less than 5 
percent of the total consumption of pe- 
troleum products in all fields in 1946 
and is less than the quantity of heavy 
fuel consumed by the oil-burning steam 
locomotives in 1947, 

Diesel locomotives, the report stated, 
have been so effective in reducing oper- 
ating costs and improving services that 
they have literally paid for themselves 
out of direct savings over steam opera- 
tion and have built increased traffic and 
revenue for many railroads. Many losing 
services have been converted to highly 
profitable ones. 

Diesel locomotives performed more 
than 32 percent of the switching work 
done in 1947 at savings up to 40 percent 
per annum on their first cost. The heavi- 
est and fastest freight movements have 
been taken over by diesel-electric loco- 
motives on the mainline freight service 
with savings up to 25 percent per annum 
on their first cost. Many times, because 
of higher speeds, longer trains, and 
greater availability, one diesel locomo- 
tive will replace between four and six 
steam locomotives. 

The report listed two principal ways 
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by which diesel locomotives effect di- 
rect economies over steam—fuel con- 
sumption and repair costs, 

Quoting ICC, the report stated that 
in 1947 the total fue} bill for steam loco- 
motives was approximately $582 million 
for coal and fuel oil combined. The work 
performed by these steam locomotives 
could have been performed by diesel 
locomotives at the same cost recorded 
by diesels then in operation and the fuel 
bill more than cut in half with savings 
of $340 million. 


Better Service, Too 


The railroads spent $527 million on 
the repair of steam locomotives during 
1947. Forty percent of this amount $210 
million, based on the maintenance and 
repair costs of diesels then in service, 
could be transferred from operating ex- 
pense to earnings by complete dieseliza- 
tion. Combined savings in fuel and re- 
pair costs for 1947 would have totaled 
$55 million, the report said. 

Diesel locomotives provide means for 
substantial improvement in railroad serv- 
ice and financial structure, and in addi- 
tion, it is the most efficient and eco- 
nomical way to transform liquid fuel 
into useful work. Diesel locomotives op- 
erate with five times the fuel efficiency 
of steam locomotives. 

In conclusion, the report said that 
some leaders in both government and 
industry have stated that the shortage 
of liquid fuels and the huge availability 
of coal warrant the adoption of a trans- 
portation policy favoring the continued 
use of coal-burning steam locomotives 
by the railroads instead of diesel-electric 
locomotives. To insist that the railroads 
invest their money in coal-fired steam 
locomotives which were recognized as 
obsolete 10 years ago in the light of the 
foregoing conditions, the report contin- 
ued, is like asking the automobile com- 
panies, because. of the shortage of steel 
and fuel to return to the manufacture 
of carriages and wagons. 

“That cannot happen and will not 
happen, nor will it happen to the rail- 
road industry, regardless of the tempo- 
rary pressures which may be brought 
to bear upon it,” the report concluded. 


R. E. Wilson New Chairman 
Of API Research Group 


Dr. Robert E. Wilson, chairman of 
the board of Standard Oil Company 
(Indiana), has been named chairman of 
the committee on research of the board 
of directors of the American Petroleum 
Institute. He succeeds the late Harry 
Wiess, of Humble Oil & Refining Com- 
pany. 

Succeeding Dr. Wilson as chairman 
of a special committee “to determine the 
type and scope of a fundamental study 
of the economic processes of the petro- 
leum industry” is Sidney A. Swensrud, 
president of Gulf Oil Corporation, John 
W. Boatright, general manager of the 
distribution economics department of 
Standard Oil Company (Indiana) has 
been named to this committee to replace 
Dr. Wilson. 


Warren Personnel Changes 


Warren Petroleum Corporation an- 
nounced personnel changes last month 
as follows: 

James M. Reidy appointed sales man- 
ager of the natural gasoline sales divi- 
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sion at Tulsa. He was former manager 
of the company’s district sales office at 
Houston. 

Fred Creel to succeed Reidy as Hous- 
ton manager. 

William B. Padon recalled from tem- 
porary assignment at the Houston of- 
fice to assume more responsible duties 
in the Tulsa sales division headquarters. 

H. J. Stigletts promoted to salesman 
in the Tulsa office. He was formerly 
secretary to Sam I. Hulse, vice presi- 
dent. 


Union Oil Names Swift 
Research Vice President 


Claude E. Swift has been elected vice 
president of Union Oil Company of 
California and will 
be in charge of re- 
search and patents. 
Previous to his ap- 
pointment, Swift was 
manager of research 
and patent counsel. 
A graduate of the 
University of South- 
ern California, he 
came to Union in 
1926 as a senior in- 
spector in the re- 
search department. 
Since that time he 
has advanced from 
a junior chemist 
(1927), assistant chemist (1930), chemi- 
cal engineer in patent counsel (1930), 
patent engineer (1934), patent attorney 
(1935), assistant patent counsel (1938), 
patent counsel (1939), and counsel to 
managership in 1947. 





Swift 


C. M. Berry Appointed 
Esso Standard Hygienist 


Dr. Clyde M. Berry has been ap- 
pointed industrial hygienist in the med- 
ical department of Esso Standard Oil 
Company. As a chemical engineer as 
well as an industrial hygienist, Dr. Berry 
“will maintain optimum health conditions 
through engineering controls in the 
company’s operations.” 

A member of the United States Public 
Health Service since 1941, when he took 
his doctorate at the State University of 
Iowa, Dr. Berry worked during the war 
with the safety and security branch of 
Army Ordnance, Before joining Esso he 
was chief of the engineering section in 
the industrial hygiene division of the 
public health service. 


Forrest Allen Joins Inco 


Forrest E. Allen has joined the de- 
velopment and research division of The 
International Nickel Company, Inc., and 
will be associated with Inco’s educa- 
tional program for universities and col- 
leges in the United States. 

Formerly a member of the faculty of 
Iowa State College, Allen has his bach- 


elor of science from Michigan State 
University and his master of science 
from the University of Michigan. 
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Middle East Oil Plays Important Role 
In Current World Supply Situation 


The role Middle East oil is playing 
in the current world supply situation 
was brought forth by three leaders of 
the oil industry in talks last month. 


Although stocks of petroleum products 
are better than they were a year ago, 
Albert J. McIntosh, economist for So- 
cony-Vacuum Oil Company, Inc., said 
in a recent talk, he does not believe “the 
oil shortage is over.” The margin of 
safety in supply is so small that it could 
easily be upset. He believes that it is 
still wise and prudent to conserve pe- 
troleum products and use them most 
economically. 

Middle East oil is increasingly im- 
portant to Americans and to the world, 
he pointed out. With the American pub- 
lic using more petroleum every year, 
it is becoming difficult for our nation 
to take care of its own needs as well as 
thosé of the rest of the world. 

McIntosh predicted that if develop- 
ment of Middle East oil were seriously 
hampered, the results probably would 
be a decline in world standards of liv- 
ing, a slowing up of European and 
Asiatic industrial development and a 
limitation in the expansion of Western 
Hemisphere petroleum uses. 

Prices prevailing for similar products 
in the same locality indicate the strong 
competition that exists among the many 
oil companies in the United States. 
More companies are engaged in the oil 
business than is usual in other large 
industries, McIntosh observed. There 
are at least 30 big companies, each com- 
poe sce wide-spread areas. In addi- 
tion to these integrated companies which 
operate in several branches of the in- 
dustry, there are thousands of inde- 
pendent producers of crude oil, indepen- 
dent refineries and jobbers and distribu- 
tors. 


Abrams’ Views 


In discussing the Middle East oil 
supplies before a meeting of the Ameri- 
can Chamber of Commerce in London, 
Frank W. Abrams, chairman of the 
board of Standard Oil Company (New 
Jersey), said that the Middle East con- 
tains the only presently available large 
reserves of oil which can be developed 
in time to meet the needs of Western 
Europe, its rate of development de- 
termining the rate of expansion of West- 
ern European economics, 


The demand for oil products by a 
mechanized economy has changed the 
flow of petroleum from the Western 
Hemisphere to the Middle East, but 
the problem is not one of limited natural 
resources. Abrams reports that instead 
it is one of developing these resources 
on a sufficiently broad basis so that 
production can expand as rapidly as 
demand increases, and products can be 
distributed in adequate quantities where- 
ever they are needed. 

A distribution problem is involved, 
however, in the shipment of Middle East 
oil, for the sea route from the Persian 
Gulf to Western Europe is expensive 
and demand will be hard to keep within 
the available tanker capacity. Several 
oil companies in the Middle East are 
considering giant pipe lines to the Med- 


iterranean, cutting several thousand miles 
from the transportation route. But 
Abrams said, completion of these fines 
is being retarded by a number of fg. 
tors, including material shortages, 

Abrams expressed the belief that the 
oil industry will continue to go forward 
in spite of its many problems, because 
“increased productivity in the world cap 
be. one of the surest steps toward ep. 
during peace.” 

R. L. Minckler, president of General 
Petroleum Corporation, in a recent ad. 
dress to the third annual Pacific-Inter. 
mountain Conference of Purchasing 
Agents, said that oil from the Middle 
East will play an important part ip 
restoring Europe and in maintaining 
world peace. This oil will also give 
America more oil for her own needs, 

In undertaking this venture, Minckler 
said the ambitions of the American oil 
industry are to furnish an abundant sup. 
ply of energy to the American people, 
to participate in the transformation of 
the Middle -East from a region of 
poverty and meanness to one of pros- 
perity and culture, to do its part in im- 
proving the lot of the people of Europe 
and to carry into foreign lands some 
part of the American way of life, its 
knowledge, its skill, its freedom, its 
integrity. 







Chemical Society Reports 
On Use of Dust Clouds 


The division of industrial and eng: 
neering chemistry of the American 
Chemical Society will report on recent 
advances in the use of man-made dust 
clouds for the cracking of gasoline and 
other vital industrial processes at the 
Fifteenth Annual Chemical Engineering 
Symposium to-be held at the Massachv- 
setts Institute of Technology on Decem- 
ber 28-29. 

The fluid process, in which rapid out- 
puts are achieved by pulverizing solid 
particles and floating them in a stream 
of ‘gas, will be emphasized, but other 
aspects of the dynamics of fluid-solid 
systems also will be discussed. 

Dr. Lincoln T. Work, Metal and Ther- 
mit Corporation, Rahway, N. J., is head 
of the symposium committee. Chairmat 
of the subcommittee on technical papers 
is Dr. E, W. Thiele, Standard Oil Com 
pany (Indiana). Professor Alexander M 
Smith II of the Massachusetts Institute 
is head of local arrangements. 




























Posted Increase in Crude 
Prices Not Generally Met 


Approximately a week after Phillips 
Petroleum Company’s September 28 in- 
crease of 35 cents a barrel in Mid-Cor- 
tinent crude prices, other major pur: 
chasers had not met the higher price 
Officials of numerous competing com 
panies expressed doubt that a crude pric 
raise was required by existing mam 
conditions. They declared that supp} © 
crude was covering requirements. > 
eral major purchasing companies * 
serted that they would not make 
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Celanese Exposure Tests 
indicate “‘indefinite service’ for 


CONDUIT 


LEVEN test specimens of Everdur* Rigid 

Electrical Conduit, 34” nominal size, 
mounted on top of cooling towers of the 
Chemcel Plant at Bishop, Texas, graduated 
with honors from a 95-day course in com- 
pound exposure. 

These 2” long test sections were exposed 
to sunlight, continuous water vapor spray, 
plant fumes, plant Northeast and Southwest 
winds and a temperature range of 32°F. to 
87°F. 

Examination showed no pitting of samples 
and an average corrosion rate of .000395 
i.p.y. “During the test,” states the Metallurgi- 
cal Laboratory report, “the surface of the 
specimens became coated with a thin, black 
corrosion product film which would be in no 
way detrimental in the service intended.” 

“Everdur Conduit would,” the report con- 
tinues, “at the rates determined, last indefi- 


“THE NATIONAL GUARD DEFENDS AMERICA—JOIN NOW!” 
October, 1948—A Gulf Publishing Company Publication 


General view of Chemcel Plant of Celanese 
Corporation of America, Bishop, Texas, where 
organic chemicals are produced from petro- 
leum gases. 






nitely in service as electrical conduit in the 
locations tested.” 

Everdur Copper-Silicon Alloy Conduit pos- 
sesses high strength, is non-magnetic, work- 
able and weldable. It is available in two wall 
thicknesses: rigid conduit (RC) in nominal 
sizes from %4” to 4” inclusive; and the thin- 
ner walled electrical metallic tubing (EMT) 
in nominal sizes ¥” to 2” inclusive. Complete 
lines of fittings ... connectors, couplings, out- 
let boxes, etc.... are available in Everdur 
Alloys from leading manufacturers. sso 


*Reg. U.S. Pat. Off. 








ELECTRICAL CONDUIT 
THE AMERICAN BRASS COMPANY 


General Offices: Waterbury 88, Connecticut 
Subsidiary of Anaconda Copper Mining Company 


In Canada: ANACONDA AMERICAN BRASS LTD., 
New Toronto, Ont. 
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changes in their price schedules unless 
forced to do so by changes in competi- 
tive conditions. Meanwhile, the prices 
posted by Phillips had been met only by 
several small companies. 


Phillips Petroleum Company pur- 
chases crude in Oklahoma, Kansas, 
Texas, and Arkansas, and it raised all 
crudes 35 cents a barrel, Its new sched- 
ule put the top price for Oklahoma-Kan- 
sas crude (40 gravity and above) at $3 
per barrel, In announcing the increase, 
Phillips explained that crude prices must 
be “more nearly adequate” to cover in- 
flated costs of finding and developing 
new crude reserves if unprecedented re- 
quirements for crude are to be supplied. 


Hardwick to Ohio Board 
Succeeding Otto Donnell 


Retirement of Otto D. Donnell from 
the directorate of The Ohio Oil Com- 
pany was announced October 1 with 
C. Z. Hardwick, vice 
president of the com- 
pany and manager 
of refining and mar- 
keting operations, 
named to the post. 
Donnell, who ten- 
dered his resignation 
in accordance with 
the company’s annu- 
ity retirement plan, 
retired as company 
president last May. 
His retirement ends 
more than 42 years 
active association 
with the company. Hardwick 
He has been an officer since 1910. 

Hardwick, the new director, is a na- 
tive Ohioan who joined The Ohio Oil 
Company as a clerk in the Haynesville, 
La., office in 1921. In 1934 he was ap- 
pointed assistant manager of the refin- 
ing and marketing department and since 
September, 1945, has been manager of 
the department as well as company vice 
president. 





Howard Butt Dies 


Howard Butt, 58, vice president and 
manager of the New York office of The 
William Powell Company, died August 
23 at his home in Morristown, N. J. A 
graduate of Alabama Polytechnic Insti- 
tute, where he was a member of Phi 
Delta Theta, Butt has been associated 
with several large engineering organiza- 
tions in sales, engineering and mana- 
gerial capacities. He joined The Powell 
Company in 1930 and became vice presi- 
dent in 1944, 


Alanson Gray Dies 


Alanson McDowell Gray, 74, devel- 
oper of many early processes used in 
the refining of gasoline, died September 
20 at his home in Elizabeth, N. J. 

Long identified with the petroleum 
industry, Gray held nearly a score of 
government patents in the oil industry. 
At 20 he invented a wax caking machine 
which compressed wax out. of oil and 
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The usual calendar of committee meet- 
ings and highly important technical 
papers and discussions are slated for the 
Twenty-eighth annual meeting of the 
American Petroleum Institute, Stevens 
Hotel, Chicago, November 8-11. 

For the general sessions, topnotch 
speakers have been lined up as follows: 


Wednesday, 2:30 p.m.—President Wil- 
liam R. Boyd, Jr., annual address; 
Charles F. Kettering, General Motors 
scientist, address to follow presentation 
of the API Gold Medal for Distinguished 
Achievement. 


Wednesday, 8 p.m.—George W. 
Malone, U. S. senator from Nevada, 
chairman of the National Resources 
Economic Subcommittee of the Senate 
Committee on Interior and Insular Af- 
fairs, speaking on “Congress Looks at 
the Petroleum Industry.” Frank M. 
Porter, Oklahoma City, president, Mid- 
Continent Oil and Gas Association on 
“The Petroleum Industry Looks at 
Congress.” An address by Dr. Robert E. 
Wilson, chairman of the board, Standard 
Oil Company (Indiana), will follow. 


Thursday, 9:30 am.—“Long-Term 
Availability of Crude-Oil Supply,” L. F. 
McCollum, president, Continental Oil 
Company, Ponca City, Okla. “Three 
Peas in a Pod: Prices, Profits, Produc- 
tivity in Petroleum,” Robert G. Dunlop, 
Sun Oil Company, Philadelphia. Third 
speaker to be announced. 


_ Symposiums by the Division of Refin- 
ing have been announced as follows: 


Symposium on Rapid Methods of Analysis, 
sponsored by the Committee on Analytical 
Research, J. B. Rather, Jr., Socony-Vacuum 
Oil Company, Inc., Brooklyn, presiding: 

“Quantitative Determination of Sulfur in 
Hydrocarbons by X-ray Absorption,’’ William 
L. Kehl and John C. Hart, Gulf Research and 
Development Company, Pittsburgh. 

“Rapid Method of Stack-Gas Analysis for 
Total Sulfur and Sulfur Dioxide,’’ C. W. Key, 
Richfield Oil Corporation, Wilmington, Calif. 

“Carbon-Dioxide Scrubbing Method for De- 
termining Stripper Efficiency,” L. A. Webber, 
Phillips Petroleum Company, Borger, Texas. 

“Continuous Determination of Carbon Mon- 
oxide and Carbon Dioxide in Pilot-Plant and 
Refinery Operations Using an Infrared Gas 
Analyzer,” H. Sobcov and F. P. Hochgesang, 








packaged it for commercial use. Gray 
and his brother organized the Gray Proc- 
esses Corporation, and upon his broth- 
er’s death in 1931, he became president 
of the concern. He retired two years 
later. 


Thomas Stillman Dies 


Thomas B. Stillman, 58, engineering 
consultant for The Babcock and Wilcox 
Company, and an internationally known 
authority in the field of fuel-oil burning 
and marine boiler design, died Septem- 
ber 28 in Philadelphia. 

Author of many technical papers in 
the field of oil burners and marine boil- 
ers, Stillman held more than 25 patents 
relating to boilers, superheaters, oil burn- 
ers and economizers. He was a member 
of The American Society of Mechanical 
Engineers, American Society of Naval 
Engineers, American Society of Naval 
Architects and Marine Engineers, Rail- 
road and Machinery Club, New York, 
and a fellow of the American Associa- 
tion for the Advancement of Science. 


Interesting Refining Symposiums and 
General Sessions Are Slated by API 





Socony-Vacuum Laboratori Paul 

“The Determination of “Dissolved wT - 
(in Hydrocarbon Oils),” J. H. D. Hott 
Anglo-Iranian Oil Company, Ltd., Sunbury-on 
Thames, Middlesex, England. aa 

“Use of the Viscorator for Plant Viscosit 
Control,” A. E, Franzen, Standard jj Com 
pany (Indiana), Whiting, Ind. » 

“Determination of Inhibitors in Gasoline” 
Paul R. Thomas and Harry C. Becker, 7, 
Texas Company, Beacon, N. Y.; and ‘Leos 
se Jefferson Chemical Company, Ney 

ork. 

“Modified Burners for Elemental Analysi 
by Lamp Combustion and Their Applicatioy 
to Special Problems,” G. E. C. Wear and £. R 
Quiram, Standard Oil Development Company 
Elizabeth, N. J. 

“The Determination of Inorganic Chlorides 
in Crude Oils by Direct Electrometric Titra. 
tion,”” R. E. Dickey and L. V. Sorg, Standarn 
Oil Company (Indiana), Sugar Creek, Mo. 

“The Determination of Nitrogen in Volatij: 
Organic Compounds by a Semimicro-Dumas 
Method,” B. B. Buchanan, M. D. Grimes 
D. E. Smith and B. J. Heinrich, Phillips 
Petroleum Company, Bartlesville, Okla, 

“Continuous Infrared Determination of 
Ethylene Oxide in Pilot Plant Facilities Proc. 
ess Development,” I. Hasegawa and R, G 
Simard, The Atlantic Refining Company 
Philadelphia. 

“The Determination of Water in Gaseou 
Propane by Means of Infrared Spectroscopy,’ 
W. S. Gallaway, Universal Oil Products Com. 
pany, Riverside, Il. 

“Determination of Naphthalene, Methyi 
Naphthalenes, end Total Naphthalene in Ad. 
mixture with Other Hydrocarbons by Ultra- 
violet Absorption,” J. A. Anderson, Jr., Hun- 
ble Oil & Refining Company, Baytown, Texas 

“Applications of X-ray Diffraction Methods 
to Rapid Analyses in the Petroleum Indus- 
try.” Harold K. Hughes, John W. Wilczewski 
and J. B. Rather, Jr., Socony-Vacuum Labora- 
tories, Brooklyn. 

“Determination of Total Olefin and Total 
Aromatics in Hydrocarbon Mixtures by Raman 
Spectrometry,” J. J. Heigl, J. F. Black and 
B. F. Dudenbostel, Jr., Standard Oi! Develop- 
ment Company, Elizabeth, N. J. 

Energy, Chester F. Smith, Standard Oil 
Company (New Jersey), New York, presiding 

‘‘Major Sources of Energy,’’ Eugene Ayres 
Gulf Research and Development Company 
Pittsburgh. e 

Report of division’s nominating committee 
John T. McCoy, Tide Water Associated Oi) 
Company, Bayonne, N, J., chairman. 

Election of members of the general com 
mittee of the Division of Refining. 





































Committee Meetings 


Committee sessions at Chicago, 
(chairman shown when available): 

Friday, November 5—9 a.m., Manufacturers 
Subcommittee on Refinery Valves and Fittings 
W. P. Kliment; Manufacturers’ Subcommittee 
on Safety and Relief Valves, L. P. Stillman; 
Subcommittee on Refinery Inspection Super 
visors, F. L. Newcomb. 

Saturday, November 6—9 a.m., Correlating 
Committee on Gages and Gaging Practice 
W. O. Clinedinst; 10 a.m., Committee 0 
Analytical Research, J. B. Rather, Jr.; 2 p.m. 
Subcommittee for Joint ASME-API Volumeter 
Research, L. 8. Wrightsman. 

Monday, November 8—9 a.m., Joint meeting 
including Storage Tank Manufacturers’ Sub- 
committee, API-AWS Conference Committe 
on Tank Welding and Engineers Subcommittee 
on Tanks, C. C. Ashley; 10 a.m., Committee 
on Training in Refining, Harry D. Kolb; 3:5 
p.m., Advisory Committee, Division of Refin- 
ing, M. Paulus; 8 p.m., Advisory — 
mittee on Fundamental Research on na a 
tion and Properties of Petroleum, W. 
Sweeney. ~_ 

Tuesday, Nov 9—9 a.m., Subcommittes 
on Gaging and Strapping Spherical pon 
Spheroidal Tanks, P. L. De Verter; Comin 
on Safe Handling. of Petroleum Products 
F. R. McLean; 2 p.m., Accident and 
Press Relations, J. L. Risinger; Storage os 
Venting, O. W. Johnson; Fire-Protectios 
Regulations, George F. Prussing; — 
Equipment, B. H. Barnes; Disposal of — 
ery Wastes, L. C. Burroughs; Fundament 
Research on Composition and Properties 
Petroleum, W. J. Sweeney. Gases 

Jed i vs Nov b 10—9 &.M., Meas: 
and Gaging Practice, W. O. Clinedinst; 
uring, Sampling and Testing Natural G = 
Natural Gasoline, George P. Bunn; 10 ea 
General Committee, Division of Ré« fining ite 
ert E. Wilson; Instruments, M. H. 
Electrical Equipment, L. M. Goldsmith. 


A number of meetings had not a 
dated when the preliminary program’ 
printed. 
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SCIENCE and TECHNOLOGY 





journals are not included. 


cost by the Laboratories. 


The abstracts here presented are selected from the current 
literature of science and technology to afford reference to 
fundamental information not easily available to all readers. 
Abstracts of articles appearing in readily obtainable trade 


Photostat copies of original articles will be supplied at cost 
by The Leslie Laboratories. Complete or limited bibliographies 
covering special topics by title, by abstracts, or in complete 
manuscript, will also be prepared and furnished at reasonable 
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Petroleum Refiner by The Leslie Laboratories 
Traver Road, Ann Arbor, Michigan, under supervision of 


DR. E. H. LESLIE and DR. H. B. COATS 


owen 











Fundamental, Physical 
And Chemical Data 





Two Gaseous Mixtures Containing Hy- 
drogen and Nitrogen. B. H. Sacer, R. H. 
Ous, and W. N. Lacey, Ind. Eng. Chem. 
# (1948), pp. 1453-9. 

Thermodynamic properties of a mix- 
ture of hydrogen and nitrogen and of 
a five-ccomponent mixture of hydrogen, 
aitrogen, carbon dioxide, carbon monox- 
ide, and methane are reported at pres- 
sures up to 15,000 and 10,000 psia., 
respectively, at temperatures between 
40 and 460° F. The results with respect 
to the binary mixture, which contained 
0.76 mole fraction of hydrogen, were 
computed from published volumetric 
data for the mixture and from spectro- 
scopic information about the isobaric 
heat capacity of the components at in- 
finite volume. The volumetric behavior 
of the five-component mixture was de- 
termined experimentally, and the ther- 
modynamic properties were computed 
from these data combined with spectro- 
scopic information concerning the iso- 
baric heat capacity of the components. 
The calculations were carried out by 
residual methods and the specific values 
of the volume, entropy, and enthalpy 
are recorded as functions of tempera- 
ture and pressure throughout the inter- 
vals cited. The results are given in con- 
siderable detail in tabular and graphical 
form, 


Extension of Thermodynamic Values 
From the Aliphatic to the Aromatic Se- 
nes, J. G. M. BrEMNeER and G. D. THoMas. 
Trans. Faraday Soc. 43 (1947) pp. 779-85. 
_ Free energies of formation, and there- 
lore entropies, are regarded as additive 
Properties for characteristic groups in 
aliphatic hydrocarbons. However, en- 
'ropy values derived from the aliphatic 
series cannot be applied directly to 
tyclic compounds, since the process of 
ting closure involves a considerable en- 
‘topy change. Referring of bond or 
sroup values derived from aliphatic to 
re aromatic series implies a reaction 
that is accompanied by an increase in 
the entropy of translation. With allow- 
ance tor this effect the entropy de- 
‘tease that remains can be attributed 
© a decrease in the number of internal 
‘lations and an increase in symmetry. 
he additional small decrease due to re- 
ri wa effects is estimated to be about 

calories per degree for benzene. 

iquid- Vapor Equilibrium Relations in 


October, 19484 Gulf Publishing Company Publication 


Binary Systems. W. B. Kay. Jnd. Eng. 
Chem. 40 (1948) pp. 1459-64. 

Investigation concerned the P-V-T-X 
relations at the liquid-vapor phase boun- 
daries of the system ethylene-n-heptane. 
Measurements were made at composition 
varying from nearly pure ethylene to 
nearly pure heptane. T-X diagrams of 
the coexisting liquid and vapor at con- 
stant pressure were constructed, from 
which data were obtained for calculating 
the phase-equilibrium constants for ethy- 
lene and n-heptane. From a comparison 
with previously published data on binary 
paraffin systems it was concluded that 
the substitution of an olefin for a paraf- 
fin in a binary mixture of paraffin hydro- 
carbons has relatively little effect on 
the P-V-T-X relations if the olefin has 
about the same boiling point as the re- 
placed paraffin compound. 


Composition of Vapors From Boiling 
Solutions. Donatp F. OrHMer. Analytical 
Chem. 20 (1948) pp. 763-6. 

Many systems of binary and ternary 
volatile liquids have been studied at 





Chemicals Wanted 


The National Registry of Rare 
Chemicals, Armour Research Foun- 
dation, 33rd, Federal and Dear- 
born Streets, Chicago 16, has re- 
ceived urgent requests for the 
chemicals listed below. If anyone 
has one or more, even if only one 
gram quantities, please inform the 
Registry. 
6-Amino-1, 2, 3, 4-tetrahydronap- 

thalene 
o-Cresol-a-glyceryl ether 
Cupric iodide 
4-Amino-2-ethoxytoluene 
tert.-Butyl thionitrite 
Isocoumarin 
9,10- Diphenylenephenanthrene 
1,1-Dimethylallene 
3,4-Dibromotoluene 
Cyclooctyl methyl carbinol 
Cyclooctyl methyl amine 
Cyclooctanone 
Cyclooctanol 
4-Acetylamino-2-ethoxytoluene 
Trimethylphosphine 
Trimethylarsine 
Triethylphosphine oxide 
Glyoxal sulfate 
1-Cyciopentene-3-one 
4,7-Diaminodiphenylene oxide 
Ethionic acid 














atmospheric pressure, high vacuum, and 
high pressures by numerous investiga- 
tors using various modifications of an 
equilibrium still developed some 20 years 
ago. The author briefly reviews modifi- 
cations that have been suggested by 
several workers. Studies on models in- 
corporating the various improvements 
suggested by some of these workers 
have shown that a newer form of the 
still has some advantages in securing 
more precise data for engineering de- 
sign. A carefully scaled drawing of this 
improved unit is presented and _ its 
advantages are discussed as well as the 
technique of making the determinations 
with it. A bibliography of 20 references 
is included. 


Metastable Transitions in Mass Spec- 
tra. E. G. Broom, F. L. Mou ter, J. L. Len- 
GEL, and C. E. Wise. J. Research, Natl. Bur. 
Standards 40 (1948) pp. 437-42. 

All of the observable metastable tran- 
sitions have been identified in the mass 
spectra of 56 saturated and unsaturated 
hydrocarbons. The process of ionization 
by electron collision probably consists 
in removing an electron from the mole- 
cule, so that the molecule ion can be 
left in a highly excited state and sub- 
sequently can dissociate into various 
fragments. The occurrence of a metas- 
table transition depends on the inten- 
sity both of the initial ion peak and the 
final ion peak. Where the parent peaks 
are small, metastable transitions are not 
observed. Isomers that have similar 
normal mass spectra in general show the 
same metastable peaks. An exception 
to this is the occurrence of a peak at 
28.2 in 1,3-butadiene and not in 1,2- 
butadiene, 


Azeotropic Mixtures. Variation of 
Boiling Point and Latent Heat With 
Pressure. WILLIAM Licut, Jr. AND C, G. 
DeNnz.Ler, Chem. Eng. Progress 44 (1948) 
pp. 627-38. 

A study of the vapor pressure-tem- 
perature relationship for all possible 
types of azeotropes was undertaken 
from a thermodynamic viewpoint. Con- 
ditions necessary and sufficient for azeo- 
tropism to exist in any system were 
derived and it was found that equations 
analogous to the Clapeyron equation 
should apply to the azeotropes in all 
forms of systems. The conclusions from 
the theoretical work were tested by ex- 
amining experimental vapor-pressure 
data for 18 two-component and 4 three- 
component systems. Verification was 
found to be consistent. The data studied 
represent all the azeotropic systems for 
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which there have been reported suf- 
ficient data to check the vapor pressure- 
ture relationships. These data, 
which have previously been scattered 
through the literature, are brought to- 
er and correlated. Three of the 
systems included in the survey were 
samined experimentally by the authors 
yd the data for these systems are 
presented. The systems are n-propanol- 
water, n-propanol-benzene-water, and 
¢hanol-trichlorethylene-water. Experi- 
mental technique and apparatus for de- 
termining the vapor pressure and com- 
position of the azeotropes at various 
temperatures are described. A_biblio- 
graphy of 22 references is included. 





Refractive Index in Ultraviolet. The 
Refractive Index of Several Hydrocar- 
bons in the Near Ultraviolet Wave- 
Length Region. J. L. Lauer. J. Chem. 
Phys. 16 (1948) pp. 612-19. 

Indices of refraction were determined 
for 21 liquid hydrocarbons, paraffinic, 
naphthenic, olefinic and aromatic, in 
their respective transparent regions be- 
tween 220 and 420 millimicrons, at 20° 
and 25° C., to an average accuracy and 
precision of +0.0002 in refractive index. 
The data considered to an empirical 
equation relating frequency and index, 
and from these the constants in the Sell- 
meier-Drude equation were calculated 
when possible. Variations in these con- 
stants were observed for compounds 
having related structures. 


1e 


N experi. 
dino Re. 

Preparation and Properties of Methyl- 
cyclopentadiene. K. C. Epson, J. S. Pow- 


3 demon- 1, anv E. L. Fisuer Ind. Eng. Chem. 40 
hout the (1948) pp. 1526-8. 

| Although considerable attention has 
perforr-#% been given to cyclopentadiene because 


mer |} of its wide use in resins and synthetic 





chemistry, less attention has been paid 
to methylcyclopentadiene. The separa- 
tion of methylcyclopentadiene from a 
hydrocarbon fraction obtained from the 
cracking of a petroleum naphtha is 
described. Physical constants of methyl- 
cyclopentadiene and the dimer of this 
compound are tabulated including boil- 
ing point, specific gravity, refractive in- 
dex, dispersion and specific dispersion. 
The dimerization rate of methylcyclo- 
pentadiene was investigated at 20, 30 
and 70° C. It was found that there 
is little difference in dimerization rate 
between cyclopentadiene and methyl- 
cyclopentadiene. The fulvene formation 
rate was compared to that of cyclopen- 
tadiene. 


Foaming of Mixtures of Hydrocarbons. 
J. V. Rosprnson anp W. W. Woops. J. 
_— & Colloid Chem., 52 (1948) pp. 763- 


The foaming properties of individual 
hydrocarbons and their mixtures were 
studied. Simple mixtures of hydrocar- 
bons are capable of foaming, although 
the individual hydrocarbons taken sepa- 
rately do not foam. Mixtures of alipha- 
tic hydrocarbons or mixtures of aro- 
matic hydrocarbons seldom foam, 
whereas mixtures of aliphatic hydro- 
carbons with aromatic hydrocarbons do 
foam. Cumene has the longest foam- 
life of the unmixed hydrocarbons, i.e., 
1 second, and xylene next with 0.8 
seconds. Mixtures of aliphatic hydrocar- 
bons and mixtures of alkylbenzenes had 
foam lifetimes of 1.1 second or less. By 
contrast, some mixtures of alkylben- 
zenes and aliphatic hydrdécarbons had 
foam lifetimes of 2.0 to 6.1 seconds. 
Mixtures with greatest foaming ten- 
dency contained 20 percent aliphatic 
hydrocarbons in alkybenzenes. 





Chemical Composition and Reactions 





Photochemical Gaseous Phase Chlori- 
nation of Isobutane. Rosert W. Tart, JR., 
AnD Georce W. Stratton. Ind. Eng. Chem. 
#0 (1948), pp. 1485-91. 

The work done showed that the 
gaseous phase of photo-chémical chlor- 
mation of isobutane at room temperature 
and pressures is a complex series of re- 
actions that occur to a large extent at 
the surface of the reactor. The extent 
of the reactions depend markedly on 
experimental conditions and suggest that 
the chlorination can be controlled to a 
desired stage, that is monochloride, ratio 
desired stage, that is monochloride, di- 
thloride, trichloride, etc. Effects of tem- 
perature, ratio of concentration of re- 
actants, light intensity, presence of 
Water vapor, absolute rate of flow, sur- 
ace area and construction of the 
factor were studied. The relative rates 
of substitution of hydrogen atoms are, 
Primary to tertiary, as 1.00 to 5.5 for 

ese reactions. The relative rates do 
not appear to vary with experimental 
conditions within the range studied. 


Cyclobutane Derivatives. IV. Ziegler 
Bromination of Methylenecyclobutane. 
N R. BucoMan anv Davin R. How- 
TN. Jour. Am. Chem. Soc. 70 (1948), pp. 
2517-20, 
The major bromination product is the 
n dibromide and under the best 
‘onditions found, that is in benzene and 
with added peroxide, the yield of allylic 
ides was 14 percent. The allylic 
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bromides were investigated by conver- 
sion to the allylic trimethylammonium 
bromides, the structures of which were 
established. 


Preparation and Reactions of Methyl- 
enecyclohexane. RicHArD T. ARNOLD AND 
Joun F. Downa.t. Jour. Am. Chem. Soc. 
70 (1948), pp. 2590-1. 

It has been shown several times in 
the past few years that monodlefins will 
react with maleic anhydride, sulfur tri- 
oxide, formaldehyde and azodicarboxy- 
lic ester to form 1-1 addition products 
in which the original olefinic double 
bond has migrated to an adjacent po- 
sition. The authors show that methylene- 
cyclohexane reacts with formaldehyde, 
phenylglyoxal, maleic anhydride and 
sulfur trioxide to form 1-1 adducts. A 
mechanism which necessitates a _ shift 
of the double bond to an adjacent po- 
sition is suggested. 


Isomerization of Certain Olefins by Sil- 
ica Gel at Room Temperature. W. S. 
GALLAWAY AND M. J. Murray. Jour. Am. 
Chem. Soc. 70 (1948), pp. 2584-6. 

Each of the 2,4,4-trimethylpentenes is 
isomerized approximately to the equili- 
brium mixture of these olefins during 
passage through a silica gel adsorption 
column at room temperature. Under 
these same conditions, 2-ethyl-l-hexene 
is almost completely isomerized, pro- 
bably also to the equilibrium concen- 
tration. Olefins of the type RR’C= 





CH: Which are present in thermally 
cracked gasoline are also isomerized. 
The isomerization of hexene-1 is not 
appreciable. When the temperature is 
reduced to approximately —20° C, in 
the adsorption column the isomerization 
reactions are practically stopped. 


Free Radical-initiated Reaction of Eth- 
ylene with Carbon Tetrachloride. R. M. 
Joyce, W. E. Hanrorp ANp J. Harmon. 
Jour. Am. Chem. Soc. 70 (1948), pp. 2529- 
32. 

The authors describe the free radical- 
initiated polymerization of ethylene in 
the presence of the chain transfer agent, 
carbon tetrachloride. Because of the 
simplicity of the products formed from 
ethylene as a polymerizing monomer, 
and because carbon tetrachloride is an 
efficient chain transfer agent for ethy- 
lene, it was possible to isolate and estab- 
lish the structures of the products of 
this chain transfer polymerization re- 
action. Compounds formed have the 
general formula Cl (CH: — CHz2)a CCls. 
When. the reaction is effected at 1500 
psi. the product is composed principally 
of the compounds in which n has the 
values 1-4. Benzoyl peroxide was em- 
ployed as the reaction initiator. 


Depolymerization of Butylene Poly- 
mers. F. G. Crapetta, S. J. MAcuGA, AND 
L. N. Leum. Analytical Chem. 20 (1948), 
pp. 699-704. 

In a study of the catalytic depoly- 
merization of bytylene polymers in the 
presence of Attapulgus clay, leading to 
the development of a means of manu- 
facturing pure isobutylene from cold 
acid polymers, certain chain isomeri- 
zations of the octenes were suspected 
as accompanying or preceding depoly- 
merization. The accurate analyses of 
both the feed and liquid products from 
the few typical runs were needed in 
order to determine what changes took 
place and to what extent. The paper 
describes the method of analysis used 
and the results obtained on analyzing 
these complex mixtures of hydrocar- 
bons by means of the mass spectro- 
meter. The methods employed involve 
hydrogenation to the corresponding 
paraffins, fractional distilation, and 
analyses of the fractions by the spec- 
trometer. Summaries of the over-all 
reactions that occurred with two clay 
stocks gave molal balances of 99.4 and 
95.3 percent of the compounds charged 
and accounted for as undergoing depoly- 
merization or as being isomerized into 
other octenes. 


Cycloéctadienes from Dienes. R. E. 
Foster AND R. S. ScHrerBer. Jour. Am. 
Chem. Soc. 70 (1948), pp. 2303-5. 

The authors report the confirmation 
of the dimerization of chloroprene to a 
mixture of 6- and 8- membered ring 
compounds and record two additional 
examples of dimerization of conjugated 
dienes, 1,3-butadiene itself and 2,3- 
butadiene, to the corresponding cyclo- 
dichlorobutadiene, to the corresponding 
cyclodéctadienes, 


Kinetics of the Reaction Between Eth- 
lene Chlorohydrin and Hydroxyl or Al- 
oxyl Ions in Mixed Solvents. Joun Ep 
Stevens, C. Law McCase anv J. C. War- 
NER. Jour. Am. Chem. Soc. 70 (1948), pp. 
2449-52. 

The rate of reaction of ethylene 
chlorohydrin with hydroxyl ion has been 
measured in methanol-water, ethanol- 
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Part of the equipment used by the Petroleum Chemicals Lab- 
oratory for studying the effects of antioxidants on the oxida- 
tion stability of gasoline and other petroleum products. 



















jsopropanol-water, t-butanol- 
= aR ts diamane-waler at 30° C. 
up to high concentrations of the 
sueous solvent. Measurements in 
shydrous ethanol and methanol are also 
gduded. Some measurements - were 
gade at 0 and 15° C. In methanol-water 
gixtures, the reaction rate decreased 
sntinuously with increase in methanol 
concentration. With ethanol water, the 
mie at first increased with ethanol 
concentration, reached a maximum value 
x 38 percent ethanol, and then de- 
seased, In the other solvent mixtures, 
the rate increased with a decrease in 
fielectric constant over the entire range 
of solvent composition. Ethylene oxide 
is the principal reaction product in all 
of the solvents. The mechanism of the 
action is discussed. 


The Two-Stage Ignition of Higher 

rbons at Atmospheric Pressure. 
'G FRIEDLANDER AND L. GruNBERG. Jour. 
Inst. of Petroleum, 34 (1948), pp. 490-510. 
The purpose of the work was to 
“ehieve a correlation between the physi- 
ial phenomena and the chemical changes 
“curring in the gas mixtures upon 
ignition. Ignition experiments were made 





with a Moore type apparatus in the 
“low-temperature region.” With n-hep- 
tane, ignition was found to be preceded 
by a “pre-ignition pulse”, which per- 
sisted even at temperatures at which 
ignition did not occur. With n-heptane- 
benzene mixtures three distinct regions 
were observed. Between a high-tempera- 
ture region characterized by ignition and 
a low-temperature region in which only 
the pre-ignition pulse occurs, there was 
found a region in which only slow oxi- 
dation took place. Analysis of gas sam- 
ples at different stages of the reaction 
were made. Decline of an alkyl-hydro- 
gen-peroxide maximum was found to be 
responsible for the “pre-ignition pulse.” 
Data showing the composition of the 
gases as the series of times are pre- 
sented in the form of a series of graphs. 
A theoretical explanation of a chain 
reaction is carried with experimental 
results given. The products of decom- 
position of the pre-ignition pulse can 
either follow a branching reaction, or 
degradation reaction. Benzene acts 
largely by withdrawing OH chain car- 
riers from the heptane reactions. A 
bibliography of 27 references is ap- 
pended. _ 
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Optimum Feed Tray in Multicompo- 
int Distillation Calculations. Epwarp 
PSCHEIBEL AND CHARLES F. MOonrTROss. 
i Eng. Chem. 40 (1948), pp. 1398-1401. 
J ipirical equations are given by 
mich the ratio of the key components 
feed-tray liquid can be calculated 
y. This ratio was found to vary 
ith reflux ratio, and has been expressed 
Sa function of the limiting values, that 
S the ratio of the key components in 
ie feed-tray liquid at total reflux and 
aso at minimum reflux. Location of the 
imum feed tray by“the method pro- 
esed was compared with that deter- 
d by actual tray calculations for 
tut 80 systems. The agreement of 
Malculated optimum feed tray with that 
ined by tray calculations was 
ithin the accuracy of determining the 
value. A bibliography of eight 
neces is included. 


) Fractional Distillation of Multicompo- 
Ment Mixtures. A. J. V. UNpERwoop. Chem. 
t Progress, 44 (1948), pp. 603-14. 


A rigorous analytical method is pre- 
d for making fractionating column 
. culations for multicomponent mix- 
res, with the assumption of constant 
Molal reflux and constant relative vola- 
mities. It is shown that the method can 
We applied to take full account of the 
Specified” components, that is, those 
fer than the key component in the 
setoin product and heavier than the 
a ey component in the top prod- 
at Attention is drawn to possible er- 
that may arise if these components 
Reglected. The method for determin- 
€ minimum reflux ratio, which has 

a presented previously, is further ex- 
tended and applied to cases where there 
Sone or more distributed components. 
Ypical calculations are included and a 
ography of nine references is given. 


































Effective Absorption and Stripping 
factors for Multicomponent Fractiona- 
Calculation. Wayne C. EpMISTER. 
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Chem. Eng. Progress 44 (1948), pp. 615-18. 
The author recently proposed a meth- 
od of making theoretical plate and com- 
ponent distribution calculations for mul- 
ticomponent fractionation. This method 
involved the use of over-all equations 
for each section, ie., enriching and 
stripping. The purpose of the present 
paper is the evaluation of the absorption 
and stripping factor functions used in 
solving the previously proposed equa- 
tions. A table is presented comparing 
the results of the method as applied to 
naphtha fractionator calculations. 


Ethylene Recovery. Commercial Hy- 
persorption Operation. Howarp KEHDE, 
R. G. Farrrrecp, JosepH C. FRANK, AND 
LEONARD W. ZAHNSTECHER. Chem. Eng. 
Prog. 44 (1948), pp. 575-82. 

The Hypersorption Process provides 
for the introduction of the feed gas into 
a slowly moving bed of activated carbon 
which adsorbs the heavier components 
of mixtures. Carbon containing the ad- 
sorbed components is then contacted in 
the rectifying section below the feed- 
engaging tray with a counter-current re- 
flux of bottoms product, which serves 
to displace lighter overhead components 
originally adsorbed from the feed. The 
carbon then passes through the stripping 
section, where removal of the adsorbed 
components is accomplished by steam 
and heat. The paper describes the opera- 
tion and performance of the first full 
scale commercial hypersorber on a feed 
gas containing 4.5 to 6.0 volume percent 
of ethylene. The ethylene product con- 
tained 92-93 percent ethylene and 0.1 
percent maximum methane content. The 
hydrogen-methane overhead stream con- 
tained 0.1 percent ethylene. The pro- 
cedure is applicable to the recovery of 
ethylene in gases containing any com- 
ponent through the C, hydrocarbons, 
and from such sources as thermal or 
catalytic cracking units. A cracked gas 
stream can be processed to produce hy- 
drogen-methane overhead gas, a C2 side- 



















cut, and a C; and heavier hydrocarbons 
as a bottom product. Natural gas can be 
treated to produce methane and ethane 
overhead, commercial propane as a side- 
cut and butanes as the bottoms product, 
or pure methane can be produced as 
overhead, ethane as the side-cut, and a 
propane-butane bottoms product. 


Solvation and Hydrogenation of Coal. 
MILToN OrCHIN AND H. H. Storcnu. Ind. 
Eng. Chem. 40 (1948), pp. 1385-9. 


Experiments on the pressure extrac- 
tion of coal at 400° C. with a variety 
of solvents suggest a correlation be- 
tween the degree of coal liquefaction and 
the chemical structure of the solvent. 
High boiling aromatics, such as naph- 
thalene, liquefy 20 to 30 percent of the 
coal; a readily dehydrogenated, hydro- 
matic solvent, such as Tetralin, liquefies 
about 50 percent of the coal; hydroaro- 
matic compounds containing a phenolic 
group, such as o-cyclohexylphenol or 
1,2,3,4-tetrahydro-5-hydroxynaphthalene, 
liquefy more than 80 percent of the coal 
and are at present the best known sol- 
vents for coal. The solvation process 
under these conditions probably involves 
a mild hydrogenolysis of carbon to oxy- 
gen linkages by the hydrogen available 
from the hydroaromatic solvent and dis- 
sociation of the coal or primary prod- 
ucts from the coal caused by hydrogen 
bonding of the fragments with the hy- 
droxylated solvent. The liquefaction of 
coal in the presence of high pressure 
hydrogen proceeds equally well with an 
aromatic or hydroaromatic compound, 
but best results are achieved with ve- 
hicles containing a hydroxyl group at- 
tached to an aromatic ring. A bibliog- 
raphy of 10 references is given. 


Special Steels for the Petroleum Indus- 
try. R. Jackson Anp R. J. Saryant, O.B. 
E., Jour. Inst. Pet. 34 (1948), pp. 445-85. 

Authors review the major factors in 
the selection of special alloy steels for 
petroleum industries, and the effect of 
compositions and methods of fabrication 
on the behavior of steels as used in the 
petroleum industry. Causes of corrosion 
encountered and the methods of over- 
coming its effect are discussed with spe- 
cial reference to the composition of the 
steels. The paper contains detailed data 
in tabular and graphical form on the 
subject of corrosion under various con- 
ditions, on scaling in the atmospheres 
of different types and on the effect of 
elevated temperatures on the properties 
of different steels. The matter of creep 
effect is discussed. The authors recom- 
mend determination of optimum compo- 
sition, methods of fabrication and con- 
ditions of service through an extension 
of the statistical examination of the be- 
havior of steels in service trials. Em- 
phasis is placed on the fact that the us- 
ers must understand the effect of meth- 
od of fabrication and heat treatment of 
steels, particularly where alterations or 
repairs are made in the plant by the 
users. A bibliography of 28 references is 
included. 


Fluidization of Solid Non-Vesicular 
Particles. Max Leva, Mitton GRUMMER, 
Murray WEINTRAUB, AND Morris POLL- 
cHIK, Chem. Eng. Prog. 44 (1948), pp. 
619-26. 

Fundamental correlations for the fluid- 
ization of small particles are developed 
from experimental data. The work was 


199 



































Rass de 














Rn TRE HR np — + Sete 





































| om % 
DURALOY 
Se oat 


High Alloy 
CASTINGS 


‘ 








X-rayed 


250,000 
Volts 


Working on the theory that the production of sound high alloy castings 
calls for more than metallurgical and foundry skill, we have carried out 
a@ modernization program in our shop to make it ‘the last word" in chrome- 
iron and chrome-nickel production facilities. 


.»- And we also have 
Gamma-ray inspection of castings! 


Complementing the X-ray and Gamma-ray inspection facilities, we have 
seven of the latest type electric furnaces (5 arc-type and 2 high frequency 
type) with capacities ranging from 100 to 6500 pounds per furnace. We 
have sand-control and sand-treating apparatus. We have one of the best 
control and analytical laboratories in the industry. 


If you would like to have your chrome-iron or chrome- 
nickel castings made in our modern well-equipped 
foundry by experienced metallurgists and skilled foun- 
drymen, we shall be glad to take care of your order. 
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done with round and sharp silica 
varying in size from 0.01505 to 9 

inch effective diameter. The flow of 
carbon dioxide, and helium , 
beds of these particles in a 2.5 
inches tube were studied. A disting 

is made between expanded and flyidj 
beds. It was found that a bed of 
particles must have a certain mini 
voidage before fluidization can be esta. 
lished. This minimum fluid voidage 
been correlated with the effective q 
eter of the bed particles for the various 
shapes studied. With the concept: 
minimum fluid voidage and the preg. 
drop law describing flow of fume 
through packed beds, the start of Amdun 
zation can be predicted. Interpretation: 
of the data permits the definition of @ 
fluidization. efficiency that may possgj 
be used as a criterion for the effective: 
ness of fluidization operations. Correlg 
tions have been applied to mixed sizes 
up to five individual components, The 
slugging behavior of fluidized beds jg: 
considered and an effort was made 
correlate slugging points. Two typical! 
problems are given to illustrate the ap 
plication of the new correlations. One of” 
these problems demonstrates that the 
correlations are also valid for the 
ward flow of liquids through beds of 
fine particles. 
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Rapid Evaluation of Solvent Extract 
tion Processes. H. A. Bewick, J. E. Com 
RAH, AND F. E. BeamisH. Analytical C 
20 (1948), pp. 740-3. 

A continuous liquid-liquid extra 
for evaluation of solvent extraction prow 
esses and for routine analytical proce 
dures can be used with solvents heavier 
or lighter than the extracted liquid. # 
new value, the half extraction volumg 
for the comparison of the efficiency 
continuous extractions is described. 
half extraction volume is the volume 
milliliters of extracting solvent requifé 
to decrease the amount of extracted com 
ponent to half its former value. 
half extraction volume is related to te 
distribution factor and is easily and 
idly determined by use of the new & 
tractor. The characteristics of the & 
traction during the entire course of 
operation can be followed. Examples 
the use of extractor and of the 
extraction volume are included. A bib 
liography of 10 references is given. 


Determination of Aromatic 
pounds in Petroleum Products. ANNE 
Conran. Analytical Chem. 20 (1948), BP 
725-6. 

The author describes a chro 
method for the determination of 
matic compounds in hydrocarbon $0 
tions such as are present in low botlii) 
petroleum products. A fluorescent tracer 4 
and ultraviolet light are employed 
the observations. A linear ratio betwee# 
the two zones of differing fluorescent 
is shown to.be directly proportion 
the aromatic compound content. A 
tages of the method include the need 
only a small sample (2 ml.), consump 
tion of less time per analysis than 
methods of similar accuracy, am 
adaptability of the procedure to 
a wide range of sample types. The te 
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Some Modifications of the Lam; Meth. 


od for the Determination of Sulfur in Pe 
troleum Products. Grorce fF. \ , 
Jour. Inst. Pet. 34 (1948) pp. 486 

\ modification of the chin 
lamp sulfur apparatus pert 
up to 19 grams per how 
Phe standard lamp of the 1.1 


62/42 burns 2 to 2% gran 


tty 


Phi standard absorbes Is ¢ 
higher burning rate. A simpl 
tion of the lamp is also des 
enables «t hil eT burning rate 


S1Tte 


API Offers Toxicological 
Reviews for the Industry 


Poxicolowical reviews of 14 s 
handled and used in petrolet 
have beer prepared serially 
vidually by the American Pets md 


stitute, Department ol Satet Nest 
“4th Street, New York 1) j 
eeneral review on the petr ke 

trv has also been prepared. Sn 

ies of the reviews are 25 cents 
special price ol $3 includes thie 

set of 15 reviews. A standard ri 

er ton thie articles HAY be put ist 
for $5. Discounts are available 

quantity orders oy wlentical 


. rule addre ss 
Substances discussed 


num chloride, boron triflu 
chlorethyvl ether (chlores 

mene, turtural, hydrogen chl 

ven sulfide, tron carbonyl, nitrobenzene 
stvrewe sulfur acid, toluene 1 X\ 
lene 


Shell Development Wins 
Chemical Engineer Award 
Shell Development Company, rese 
ind development affiliate ot 


{ ompans and Shell Chemical | 


tion, will receive this year’s a 


Chemical Engineering Achitevemel 
Presentation of the award, Spons { 
Chemical Engineering, will be made at 


dinner at the Waldorf-Astoria H 
November 10, following the anni il meet 
inv of the American Institute eo 
ical Engineers 

The award is made im re 
Shell's successtul synthests 
tor the first time on a commer 
(See article. pane 112.) It als 
nizes a long-time program ot | 
in petroleum chemicals and 
cations «af chemical engineer 


petroleum) madustrs 
Films About Refining 
Are Catalogued by AP! 


The American Petroleun 
Division of Refining has cata 
book form 1300 available 


for traming in refining operat! 
sting vives the title, dese 
short review, and the sout 

ot availabilty ot eacl lt 
erouped by subject and 

plete indexing. A list: ot 
also Ss shown 


The 200-paye-long catalog 


lowuc oot Films Applic ab le 
in’ Refining.” may be order 
American Petroleum Institu 
50th Street New York 20 


COPA 


Petroleum Refiner 1 ol 


Shie ih 











Recent United States 


Compiled by HEINZ HEINEMANN 


Pertaining to 





AND COVERING PATENTS PUBLISHED IN THE OFFICIAL GAZETTE JULY 13, 20, 27 AND AUGUST 3, 10, 1948 








REFINING 


———— 
—- 





U.S.P. 2,444,945. Diolefin Extraction. C 
FE. Morrell to Standard Oil Develop- 


ment ) 


\ mixture of saturated and unsatu- 
ated lrocarbons containing an olefin, 
such butadiene, and an acetylene is 

ntact vith a solution of a cuprous 


compounds of cuprous 
the unsaturated hydrocar- 
bons are formed. The solution of the 
ult with the addition products 
lissol therein is separated from the 
d hydrocarbons. This separat- 
solution is heated to polymerize the 
solid polymers formed 
by filtration. The solid fil- 
lue contains copper salts 
xtracted with a strong amine 
Che olefins, such as butadiene, 
ed from the filtrate. 


U.S.P. 2.445 043. Method and Apparatus 
for Distillation of Mixtures Forming 
Two Liquid Phases. M. Souders, Jr., 
ind A J. Chermiavsky to Shell De- 

t Company 

is concerned with a meth 
ipparatus for separating by 

a multi-component fluid 
ible of forming two liquid 
lifferent densities, e.g., for 
e separation of hydrocarbon 
products from molten salt 

Friedel- 


lt \ddition 


exaniple, of the 


Miller 


Com 


U.S.P. 2,445,360. Motor Fuel. P. 

to 1 Oil Development 

tuel essentially consists of 

on of hydrocarbons boiling 

line boiling range and a mi 

f methylenecyclobutane 

unproved performance 1 
motor 


U.S.P. 2.445.367. Method of Stabilizing 
Hyd -arbons. R. F Robey, J Fedir- 
\. E. Barnett to Standard Oil 
ent Company. 

such as isoprene, are stabil- 
uldition of a small amount 
type antioxidant, e.g., tert.- 
1, and a small amount of 
lue chloride. The peroxide 
the hydrocarbon is reduced 
ation of peroxides on expo 
Yr Oxygen is prevented by 
lhe methylene blue works 

itor for the antioxidant 


8.1 145,468. Removal of Acidic 

Ci uents from Gases. C. L. Blohm. 

t enfeld, and H_ D. Frazier to 
Corporation, Ltd. 

purities of the group con- 


e ? \ 
,cs 


sat > - 

tags 1,S, SO: and CO: contained 

“ refining gases, or the like, 

d by contacting the gas with 
Of an amine, water and a 
OTS f 


monohydric aliphatic alcohol. A rich so- 
lution containing the absorbed impurity 
is formed. This solution is heated and 
regenerated for reuse. 


U.S.P. 2,445,520. Separation of Olefins. 
A. W. Francis and E. E. Reid to So- 
cony-Vacuum Oil Company, Inc. 
Olefins, such as ethylene and propyl- 

ene, are recovered from gaseous mix- 

tures of saturated and unsaturated hy- 

drocarbons by contacting these mixtures 

vith an aqueous solution of CuCl, an N- 

alkyl amide (e.g., dimethyl acetamide), 

and HCl. The absorbed olefins are then 
expelled from the aqueous solution. 


U.S.P. 2,445,655. Distillation of Sulfuric 
Acid Treated Hydrocarbon Oils. H. 
L. Allen and H. G. Kleinguenther to 
Allied Chemical & Dye Corporation. 
In the refining of an aromatic hydro- 

carbon oil by treatment with H:SO,, the 
acid-treated oil is washed with caustic 
soda to neutralize excess acid. The 
washed oil is distilled in the presence of 
urea or thiourea used for example in an 
amount of 0.1-1 percent by weight. 


U.S.P. 2,445,776. Conditioned Naphtha- 
lene. H. G. Guy to Koppers Company, 
Inc 
Coal tar hydrocarbons of the naph- 

thalene to anthracene boiling range and 

having a melting point above 70° C., are 

made non-caking and free-flowing in a 

fine grained form by the addition of 2-5 

percent of MgCOs;, magnesite, MgO, o1 

magnesium phosphate 


U.S.P. 2,445,941. Purification of Readily 
Polymerizable Vinyl Aromatic Com- 
pounds by Distillation. R. R. Dreis- 
bach to The Dow Chemical Company 
\ nuclear substituted styrene which 

is more readily polymerized than sty- 
rene is recovered from a pyrolysis mix- 
ture containing the same; e.g., a mix- 
ture of ethyl-vinylbenzene and divinyl- 
benzene is recovered trom the more 
complex mixture obtained by pyrolizing 
diethylbenzene. The pyrolysis mixture 1s 
subjected to a series of distilling opera- 
tions at subatmospheric pressure alter 
natively in the absence and in the pres 
ence of water vapor. The distillations in 
the absence of water but in the presence 
of a polymerization inhibitor serve to 
fractionally separate lower boiling ma- 
terial (e.g., ethyl-toluene) from the nu- 
clear substituted styrene. The distilla- 
tions with water vapor are also carried 
out in the presence of a polymerization 
inhibitor other than the water vapor. The 
nuclear substituted styrene is separated 
by these water vapor distillations from 
the residue of the fractional distillations 
without water vapor 


U.S.P. 2,445,944. Isolation of Styrene by 
Azeotropic Distillation with Picolines 
and Lutidines. kK. H. Engel to Allied 


Chemical & Dye Corporation 


f Gulf Publishing Company Publication 


\ hydrocarbon oil of high styrene con 
tent is obtained from an oil containing 
a lower styrene content and like-boiling 
non-styrene components by fractionally 
distilling this oil in admixture with a 
picoline, 2,6-lutidine, or mixtures there 
of, as an azeotropic agent. 


U.S.P. 2,446,040. Processes for Desalting 
Mineral Oils. C. M. Blair, Jr., to Pe 
trolite Corporation, Ltd. 

Petroleum oils containing inorganic 
salts are diluted with a hydrocarbon 
solvent of a viscosity of less than 4 
centistokes at 200° F., such as liquid 
propane. The resulting mixture is con- 
tinuously and countercurrently contacted 
with fresh water in a unitary contacting 
zone, wherein the counter-flowing phases 
are subjected to a period of gentle agi 
tation, characterized by a Reynolds 
number of 2100-300,000 for a period of 
1-10 minutes. A chemical demulsifier 1s 
incorporated in one of the counterflow- 
ing phases prior to the period of gentle 
agitation. A desalted oil solution is con 
tinuously withdrawn from one end of 
the contacting zone and an aqueous 
phase from the other end. Fresh water 
is continuously fed to the contacting 
zone in a proportion of 2-20 percent of 
the volume of the petroleum oil. 


U.S.P. 2,446,076. Separation and Purif 
cation of Gases. 1). L. Campbell, H 
Z. Martin, E. V. Murphee and C. W 
Tyson to Standard Oil Development 
Company 
The patent relates to a process of 

separation and 
which the gases are treated with a finely 
divided adsorbent material to selectivels 
remove certain gases Irom miixX 
ture. The process is applicable, for ex 
ample, to the recovery of benzene and 
other aromatics from coal and coke ove 
recovery of butane and..othe: 
boiling hydrocarbons from natu 
ral and casinghead gas, and separation 
of higher boiling hydrocarbon vapors 
from lower boiling ones by selective ad 
sorption or absorption 


purification of 


gases 1n 


a gas 


pases, 
higher 


U.S.P. 2,446,514. Separation of Hydro- 
carbon Mixtures. H. Stewart and A 
A. Schaerer to Shell Development 
Company 
Liquid non-aromatic hydrocarbons are 

separated from a mixture with liquid 

aromatic hydrocarbons, this mixture 
having an initial boiling point of above 
200° C., and containing 5-25 percent by 
volume of dissolved normally solid wax 

The mixture is treated with at least ar 

equal volume of a first polar 

such as ketone, which exhibits preferen 
tial solubility for aromatic hydrocarbons 

The resulting mixture is cooled to a 

temperature below —50° C. The 

phase thus obtained comprises at least 

a major portion of the non-aromatic hy 


solvent 


solid 














TURBO JOINT 


For excessive 


OFFSET JOINT 
qned piping 


For misalt 
But packless, ringless MagniLlastic Expansion Joints take 
the gaff’! For low pressures, high pressures, vacuums, 
femperature extremes (low or high or variable), volatile 
joses, corrosive liquids, viscous materials, misaligned 
piping, and excessive expansion and contraction in con 


fined space, specify MagniLastic! 


They withstand pressures from vacuum to 1000 p.S.t., 
temperatures from—300 to 1600 F., fit pipe sizes 
to 72 inches. You get all-welded construction in such 
corrosion-resistant metals as stainless steel, Monel, and 


copper when you specify Magnilastic 
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REGIONAL SALES ENGINEERS at Boston, New York 
Greenwich, Buffalo, Philadelphia, Pittsburgh, St. Louis 
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CATALYST PREPARATION, 
ACTIVATION, AND REGENERATION 





U.S.P. 2,444,913. Preparation of Zirc: onia 
Containing Catalysts. G Rk. | 
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“‘LimiTorque"’ operates by the 


MOTOR-OPERATED VALVE CONTROLS 


are widely used on many 
different makes of valves 
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‘push of a but- 


from either remote or nearby control 


are in daily use on land and sea. 


through Valve Manufacturers. 


prevents damage to stem, seat, 
disc, gate or plug, because the Torque Seating 
Switch limits the torque, and thereby, shuts-off 


the motor, before trouble can occur. Thousands- 


Theres a Reason for Such Widespread rbcceptance 


ERIE AVE. AND G ST., PHILADELPHIA 34, PA. 


Publicati 
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NEW YORK > 
iN CANADA 


WILLIAM AND J. G. 
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Industrial Gears and Speed Reducers 
LimiTorque Valve Controls 
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US.P. 2,446,221. Producing Aluminum 
Halide by the Reaction of Alumina, 
Carbon, and Free Halogen. R. P. Fer- 
: Standard Oil Development 


metal halides, such as AICl, 
ed by passing a suspension of 
led metal oxide in air and a 
le material into a combustion 
the combustible material 

ind the metal oxide is heated 
e temperature. A withdrawn 
he highly heated suspended 
s added along with a stream 
nely divided C in a gase- 

1 reaction zone wherein 
halide vapor is formed 


US.P. 2,446,273. Purification of Sludge 
Acid and Activation of Clays. \W. \\ 


i Corporatio! 
] + ] it} 
av is contacted W 
to extract a material 
( ina t Cc 
ho tnan 6s in 4; 
ii re i 
yatiol I la 
+} + 
S ‘ Se i 
, ] 1 
i \ s g 
¢ -~ 
i ‘ 4 
~ S ¢ ate 
s u al 
; 
1}, Ps 
= a 
S st i 
a ~ 
S ce ac S 
4 


S.P. 2.446.678. Powdered Catalyst 
Conversion System. V. Voorlices t 
_ 1 ( Tlijral t Ir | ina 


alvst Catalyst par- 
Ve trom fases leaving 
TrV< rsion zone 

he dense turbulent 
¢ 


st p) < ( lyst 
| Ant alal\ 


rated column trom this 


. 1, 
wWitl 


while maintaining 

suspension 
U.S.P. 2,446,728. Furfural Purification. 
Phillips Petroleum 


has been employed in 
listillation of unsaturated 
bons is freed trom 

rs ntaminating it by 
ural in liquid-liquid 

10 times its weight of a 
arbon with 3-8 

lecule Che extraction 1s 


nperature of 130-250 


—— +46.783. Apparatus for Forming 
Beads. J W. Pavne to Socor \- 


Company, I1 


PRAT 


4 





One of two MURRAY multistage steam turbines, designed to 
deliver 685 horsepower on steam at 110 pounds and exhausting 
to 262 inches Hg vacuum, furnished to drive high speed 

centrifugal com- 


pressors for re- 


frigeration in one 
of the most prom- 
| inent Southern 


MULTISTAGE Hotels. A third 


unit has recently 

STEAM TURBINES °°" "°° 

Equipment in- 

cludes variable 

* a * * speed oil relay 

governor, trip and 

throttle valve, strainer surrounding the double seated balanced 

governor valve, and force feed lubrication. 

The complete MURRAY line of steam turbines includes all 

variations of mechanical drives, and turbine generator sets up 
to and including 3000 KW rating. 

Sales Representatives for Murray products are located in all 


principal cities. 





_MURRAY.!RON Works COMPANY 


BURLINGTON, IOWA 


Builders of Steam Power Equipment for Three Quarters of a Century 
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U.S.P. 2,446,547. Catalytic Conversion « 
Hydrocarbons with a Thoriun Phos 
phate Catalyst. (:. A. Mills 
. a ” Process Corporati 
When fire or approximately 204°F. reach the valve the fuse acts ‘ tl 
instantly and shuts the valve. A definite safety factor. Sensational, yet gti 
simple — with the shut-off actiod on the handle, and without any cum- eietede Bled thedkenes 
bersome or intricate contrivance in the valve. NOW adaptable to all the gasoline boilit r 
Oilco loading line valves, renowned for speedy opening and shockless + _ 
closing — and engineered to eliminate wasteful leaks and costly repairs. U.S.P. 2,446,925. Cracking of Fiycrocs 
These valves operate under any pressure up to 125 P.S.I. Model 150 is a0 with Suspended Cataly ; 
the horizontal type; Model 155 is the angle type. Sizes: 2'', 2!/,", 3" and 4". me cry: aad i. 
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REDUCES CONDENSER “DOWN-TIME”’ 


When high back-pressure due to 

slime fouling on condenser water-side 
surfaces results in excessive down-time and 
costly plug cleaning, the best “doctor” 
is chlorination. Here’s why: 

Properly applied chlorination 

by means of a job-engineered W&T 
installation is economical. In most cases, 
the cost of the equipment is saved 

in the first year. 

Chlorination gets at the source of the 


trouble by killing the micro-organisms 


WALLACE & TIERNAN 
PRODUCTS, INC. 


CHLORINE AND CHEMICAL CONTROL EQUIPMENT 
Belleville 9, New Jersey * Represented in Principal Cities 


Clober, 1948—A Gulf Publishing Company Publication 


that cause slime deposits. 
Plug cleaning is eliminated and 

equipment may be kept on the line thus, in 
effect increasing station capacity. 

Fuel costs are reduced through reduction 
in average back-pressure. 

W&T’s more than thirty years’ 

experience in water treatment are 

always at your call. Write today for 

a survey of your cooling 
water system —there’s 


no obligation. 
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Specialized for the oil refining industry including 
Petrochemical engineering, petroleum synthetics and natural gasoline 
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ALKYLATION 





U.S.P. 2,445,560. Catalytic All tion. 
H. P. Caldwell, Jr., to Soco: s 
Oil Company, Inc 
A vapor phase mixtur 

(e.g. isobutane), olefin (« 

HF is prepared under condi 

perature and pressure wl 

alkylation in the vapor phase 

portions suitable for liqn uid 

tion in the presence of HF. T| 
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are recovered from tl 
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U.S.P. 2,445,824. Process for Alkylating 
Hydrocarbons. IF. F. Frey, P \l 
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be at least about 100:1. Higher 
paraffinic hydrocarbons are « 
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concentrations in the reactant 1 





POLYMERIZATION AND 
CONVERSION 





U.S.P. 2,444,990. Contacting Solid Par- 
ticles and Gaseous Fluids. C. |. Hem- 
minger to Standard Oil Deve 
Company. 

In the treating of finely divid 

with gases, e.g., in the convers 

hydrocarbon vapors in the presence 

powdered catalyst, a pluralit 

meable supported superposed 

ever-changing solids is passed 

by the gases. The velocity of 

controlled so that the solids ot 

are suspended in gas and maint it 

fluidized flowable condition. F¢ sohds 

are supplied into an upper of the super 
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moved from the top of each bed ! 

flowing them over an elevat 

controls the fluid level of the bed. Soles 
overflowed from the lower lx ( 
moved, while gas is removed 

upper section of the device 
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U.S.P. 2,445,328. Conversion Process for 
Heavy Hydrocarbons. I. | 


Hydrocarbon Research, In 
The patent relates to a 
process tor the simultaneous s 
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topped petroleum crude oil t 
tile hydrocarbons, hydrogen a: 
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mers and Process of Making Same. 
\ oung and N. M Elmore to 
< Oil Development Company. 
proportion of an isomonolefin, SMOTHER 
lene, is mixed with a minor 
at least 0.5 percent) of a 
nonoalkoxypolvolefin with 
2 | s per molecule and less than 
the alkoxy substituent. The 
led to 10° to —164° ¢ 
el-Crafts catalyst dissolved : p ‘ 
In 1865, William Bullock built h G 
2 lex nn led. Soli the first press which printed from wit R-C Inert as 
s og sso Is added, Sond a continuous paper web or roll. 
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d N. M. Elmore to Standard 
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U.S.P. 2,446,619. Polymerization of Ole- | 
fins in the Presence of Hydrogen. | 
\l. Stewart and F. J. Moore to 
is Company 
lefins are contacted in a re 
ith a catalyst containing an 
etal of group VI of the p 
under wales erization condi- 
presence of added hydrogen 
20-100 percent by volun 
vapor flowing into the re- 
at a temperature of 450- | 
under elevated pressure | 
). The polymer thus obtained | 
nsists of the dimer. The cata- 
example, comprise SiOz, 
percent MoOs and about 2.0 
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(Above) R-C Inert Gas Generator 
in oil refinery. Oil-fired, engine- 
driven. Capacity 45,000 CFH. 


(Left) Portable unit, on truck, for 

fast service by public ut!’ y. 

Capacity 15,000 CFH. 

U.S.P. 2,446,897. Process for Polymeriz- 

ing Olefinic Compounds with Metal 

Hal ide Organic Acid Double Salts. 
ung and H B. Kellog to 


Star Oil Development Company 











Wherever inflammable gases or liquids are processed, handled or —_ 


butadiene, isoprene and | 
there exists danger of fire or explosion. Such hazards are minimized i 


are polymerized in the 





form high molecular many plants with R-C Inert Gas Generators, which produce cheaply a 
Sat cts of viscous to solid con- | mixture of nitrogen and carbon dioxide, in either stationary or portable 
polymerization of these | h oil for fuel 
| out at a temperature of units, with oil or gas for fuel. 
60° C. in the presence of R-C Inert Gas Generators have these outstanding advantages: 
ich is diss« ve d in the re- @ Larger capacity in terms of weight and @No adjustments, for same fuel, needed 
and comprises a double cost after shut-down ‘ 
tal chloride and a saturated | : , : _ , 
My acid with 1-3 C ston @ Low operating and maintenance cost @ Operation not affected by variations in 
itty acic h 1- atoms 
salt has both chlorine and | @ Quick adjustments for complete back pressure 
radicals linked directly to combustion @ Extremely quiet operation 
ich can either be Al or Ti, | Many years of satisfactory performance have proved the desirable qual- 
so agg a H.( i ities of R-C Inert Gas Generators. The *y are available in capacities from 
xample o » catalvs 
example of the catalyst | 1,000 CFH, up. For explosion or fire protection, or for inert gas production 
for processing operations, you ll obtain complete dependability from R-C 
TO D > AA oe 0° ° . , . x . . : 
ew 46,969. Inhibition of Diolefin equipment. For details, send for Bulletin 100-B1L4. 
Polyme Growth. L. M. Welch and | 
. neott to Standard Oil De- ROOTS-CONNERSVILLE BLOWER CORPORATION 
s ompany 810 Crescent Avenue, Connersville. Indiana 


insoluble self-propagat- 
hich eventually plug the 
ment, are handled until 
ot the self-propagating 
med The diolefins are 
this polymer which is 


a vapor containing an OTARY ENTRIFUGAL 
ie Ee > BLOWERS - EXHAUSTERS - BOOSTERS - LIQUID AND VACUUM PUMPS - METERS - INERT GAS GENERATORS 


her growth of the poly- 
ted by this treatment. The 


th t] 
us 
vith t 


1i¢ 


| 
| 
as butadiene, normally | 
| 
| 
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ROOTS-(ONNERSVILLE 
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liolefin. The process is, for example, use 
ful in the separation and segregation ot 
diolefins from other hydrocarbons by ab 
sorption, desorption and distillation 
U.S.P. 2,446,986. Apparatus for Contact- 
ing Gases with Particle Form Solid 
Material. ts r Simpson to Socony- 
Vacuum Oil Company, Inc 
Che apparatus described is used for 
converting fluid hydrocarbons in the 
presence of a particle-form contact ma- 
terial, e.g., for the cracking of gas oil to 
The reactor of the apparatus is 
30 equipped that beds of contact material 


gasoline 


of variable depths may be established ture of the catalyst is then ed t 
and maintained therein during continuous about 200-300° F. Synthesis ¢ er 
operation after passed in contact with 0! 


perature to the predetermin: 
temperature at the rate of 2 
hour. 


U.S.P. 2,446,947. Polymerization Process. 
J. C. Munday and R. V. J. McGee to 
Standard Oil Development Company 


Isobutene is contacted with H.2SO, of | ULS.P. 2,446,602. Destructiv: {ydro- 
70-80 percent strength at a temperature genation of Heavy Hydrocar! Oils 
of 35-140° F. the contact period is limited |. B. McKinley and H. Ff x on 
to less than 5 minutes. Ce polymers, i.e., Gulf Research & Developn 
isobutene trimers, are formed as the main pany. 
polymerization product. This product is Molybdenum oxvdihydrox, 
useful in the manufacture of high anti- js finely suspended in a heavy) cat 
knock safety fuels bon oil. The suspension is heat lit 


erate a substantial amount 


hydrogenation catalyst in fine s 





HYDROGENATION, DEHYDROGENATION, ARCMATIZATION 





U.S.P. 2,445,796. Process for the Cata- 
lytic Hydrogenation of Carbon Oxides. 
\. J. Millendorf to The 


lexas Com 


pany 

Vhic process f | ». patciut ? 445,795 
tor the reactivation ot a hydrogenatior 
atalyst is employed here in a continuous 
rocess tor tl nthesis of higher 
nolecular weight compounds from CQ 
und He by means of a fluidized pow 


‘ 


lere | catalvys 


reconditioned by the treatment 


synthesis catalyst Vhie 
proposed 
ycled to 


n U. S. patent 2,445,795 ts re 

he reaction nie 

U.S.P. 2,446,426. Synthesis of Hydro- 
carbons with Sulfur Containing Cata- 
lyst. KF. oT. Layne te Hydrocarbon 
Re SCad cl It 
\ reactant ee ! SIDML CQ) ar 

Hs ts ( mtacted 1 I eaction conditior 
vith a svnthesis catalyst Nprisi 





of industrial property, REALOCK FENC! 
provides lasting protection against tres- ar | 
passing, arson, theft and vandalism. Hot 


installation 


GY each 
Saye 


job. See your local dealer for free esti- 


mates and erection service. 


AMONG OTHER CF&I PRODUCTS: Wickwire 
Rope, Clinton Welded Wire Fabric 


Ce ee ee 
Oakland 4, California 
Subsidiary of 
id.i meme) te) f \elem it) ia Sl ie), Mae) ite) fF hale), | 
General Offices: Denver, Colorado 
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galvanized to withstand years of weather, 
is tailor-made for the 





catalyst while gradually raisi Neal 


in the heavy oil is thus for: Th 
suspension is subjected to d iCtive 
‘ ‘ ‘ hydrogenation conditions tn thy sence 
in the presence of sulfur. The sulful con- : rer 
of hydrogen. Lower boiling car 


tent of the catalyst is maintained at a pons such as gasoline, are for 
. aS Re » « iO 


value sufficient to suppress the produc- 





tion of CO: in the process, but insuffi- 


cient to substantially inhibit hydrocarbon 


DESULFURIZATION 





tormation. The sulfur can be added t 


the synthesis gas teed 


Hydrocarbons Containing 


U.S.P. 2,446,507. Method of Removing 
Mercaptans from a Liquid Mixture of 
Low-Boil 


U.S.P. 2,445,795. Hydrogenation of Car- ing and High-Boiling Mercaptans 
bon Oxides. A. J. Millendorf to The S. P. Cauley to Socony-Va m O 
lexas Company Company, Inc 
Synthesis gas is contacted with a Co A liquid mixture of hydroca 1 < 
ntaming catalyst at a predetermined — taining low boiling and high b g mer 

temperature in the range 365-410° F. for captans is first treated with a 

an extended period of time until there is solution of alkali metal 


substantial decline in operating activity void of solutizer to extract g 
1 the catalyst The hot catalyst whicl mlercaptans, and then witl 
ncludes waxv hydrocarbons formed i1 similar solution but containing 

e hydrocarbon synthesis is then con for high boiling mercaptans. | th ex 
ictes ! vai ven at an clevated tem- tractions the presence »t substantia 
erature effects to strip the waxy ma amounts of free oxygen conta vases 
erial tie Catalyst The tempera shall be avoided The alkali x tracts 





DISTILLATION AND 
RECTIFICATION 


By EMIL KIRSCHBAUM 
Professor, Karlsruhe Polytechnic Institute 
Translated by M. WULFINGHOFF 
Engineer, Sanderson & Porter 

The first Englist translation of this authoritatiy 
ence work which is regarded as a classic in its field 
Every phase of distillation and rectification engineering 
is thoroughly covered and the many diagra f 
charts will be helpful in practical work 


CONTENTS 

Fundamentals. 

Theory: Units; Interrelation between Vapor Cot a 
tions and Partial Pressures of Vapor in Mu! 
ponent Mixtures; Equilibrium of Boiling Mul 
ponent Mixtures, etc 


Separation of Liquids by Simple Distillation 
The Rectifying Column. 
Continuous Distilling Equipment 
and Stripping Sections. 
Rectification Processing in the Enthalpy-concentration 


Having Rectiiying 


ve Plot. 
\ ° . . . 
way Separation of Mixtures of More Than Two Components. 


Determination of the Dimensions of Rectifying Columns 
with Exchanger Plates. 
Rectification in Packed Columns. 


Details: Heat Kxchangers; Control Lquipme: 

Molecular Distillation. 

Appendix: Equilibrium Conditions of Binary M es 
Heats of Evaporation of Various Substances ov 
mm Hg; Specific Heats and Specific W $ Ol 
Liquids; Molecular Weights 

Index. 
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Heavier Gauges for Longer Tube Life 


Engineers in petroleum refineries, petro-chemical plants and in 
the chemical and processing industries are showing a definite 
trend toward the use of heavier gauges and more corrosion- 
resistant tube alloys on the basis that the highest quality ts 
most economical in the long run. 

Many engineers have found, as a result of keeping careful 
records, that heavier gauges are the best economy from the 
standpoint of long service life. In some cases where .049” (18 
pwo) tubing was used, .065” (16 BwG) is now standard. In 
the petroleum and chemical industries such gauges as .065” to 
083” (14 BWG) or heavier are now frequently used. 

Advantage of Heavier Gauges in Combating Corrosion — Where 
corrosion is proceeding at a uniform rate or is slowing down, 
greater wall thickness results in longer tubing life and fewer 


service interruptions. For example, assuming a simple case of 


ot heshenaaeses 


BSc 
* 








Tuhe bundle of typical heat exchanger. 
Courtesy The Griscom-Russell Company. 
corrosion where the metal is attacked at .004” per 
wall would be reduced to .025” within six years 


Exp we s shown, In some instances, that when wall thick- 


approximately .025”, the useful life of condenser 

heat exchanger tubing has practically ended. This ts due to 
WEAKE of the tube. especially in the joint at the tube sheet 
Any t to tighten the weakened tube may result in failure 
Of the wall. Furthermore, in many cases, plug-type dezinct- 
NCA corrosion pits form in conjunction with the uniform 
Corro nd penetrate deeply into the remaining .025” of 
Netal ¢ usly, on the same basis, tubing with a wall thick- 
Ness (16 BwG) would be more satisfactory and would 


Has en years. aS against six years for .049” tubing. 


W rrosion ceases or slows up after proceeding to a 


certain depth, heavier walled tubing would provide the extra 
margin of metal, which would make the difference between 
early failure and long service 

Heavier walled tubing frequently makes for more satisfactory 
installation and for more successful flaring operations. With 
the proper tools no difference should be noticeable in the time 
required for rolling or packing the tubes, but tighter, more 
dependable joints should result. Heavier walled tubing is easier 
to thread through the tube supports and is noticeably less sub- 
ject to distortion due to improper handling or long storage 

Because of the greater resistance of heavier walled tubing 
to distortion, relatively high stresses are not so readily set up 
This means that under conditions of rough handling there is 
less chance of setting up stresses, which could ultimately lead 
to season cracking in some corrosive environments involving 
ammonia. Of course, increased wall thickness in itself does not 


guarantee immunity to season cracking 


What Gauge is Best? The answer to this question depends upo 
many factors. For example, research indicates that under cer 
tain conditions the corrosion rate of some alloys accelerates as 
the metal is attacked. In such instances. even though a heavier 
wall will outlast a thinner wall, the economic advantage Is not 
significant. In other words. the heavier wall will not last 
enough longer to make the added expense worth while. How- 
ever, Where the corrosion rate remains constant or slows up 
with time, the economic advantage of greater wall thickness 
can readily be proved 

Of course, wall thickness must not be increased to the point 
where excessive reduction of inside diameter leads to increased 
water velocity. which in turn increases the possibility of im 
pingement corrosion. 

Bridgeport’s Laboratory will be glad to help engineers by 
discussing their corrosion problems and by examining tubc 
Write 


preparation and marking of tube samples. Contact the nearest 


samples. Laboratory for instructions regarding the 
Bridgeport office for service. and write for 120-page Condenser 
Manual, 


methods of installing, specifications. and suggestions for in- 


lube covering available alloys, corrosion data, 


creasing tube life. 


An BRIDGEPORT BRASS COMPANY 

/ Base - e = 
“Bridgeport BRIDGEPORT 2, CONN . Established 1865 
Xe Mills af Bridgeport, Connecticut, and Indianapolis, Indiano 
in Canoda—Norande Copper and Brass Limited, Montreo! 
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More Power to Industry Through LUNKENHEIMER VALVES 





LUNKENHEIMER VALVES 


-.. SELECTED FOR NEW 
SHERWIN-WILLIAMS POWER PLANT 


ENGINEERS AND ARCHITECTS: SCHMIDT, GARDEN, AND ERICKSON, CHICAGO 


as % 


| 
: 
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Feedwater treatment transfer pumps 


The new power house at Sherwin- 
Williams’ Chicago plant is the last 
word in efficiency. From the three, 
3-drum, bent-tube boilers to the 
make-up water treatment system, 
every item of the installation was 
selected for trouble-free, economi- 
cal operation. It's only natyral there- 
fore, that the list of principal equip- 
ment specifies Lunkenheimer Valves. 


Air Compressor 
after-cooler ] 


And so it is in modern plants... in 
a wide cross-section of industry... 
across the country, LUNKENHEIMER 
VALVES are selected for low-cost 
operation and dependability. From 
industrial consultants to operating 
men, experience with these quality 


valves proves there is no _ better 





valve available. 


Whether you're planning a new plant, expansion of present facilities 
or modernization . . you can specify Lunkenheimer Valves with 
utmost confidence. Available through Distributors in all industrial centers. 


ESTABLISHED 1862 


INE LUNKENHEIMER & 


—="QUALIT Y= 
CINCINNATI 14, O10. u. S.A. 


NEW YORK 134 
BOSTON 10 PHILADELPHIA 34 


EXPORT DEPT, 318 322 HUDSON ST... NEW YORK 13.N. ¥ 


LUNKENHEIMER VALVES 


BRONZE, IRON, STEEL, AND CORROSION RESISTANT ALLOY VALVES 
AIR DEVICES, LUBRICATORS, AIRCRAFT FITTINGS 

















thus obtained are then subject 
ther treatment in the presei 
oxygen and a phenolic oxid 
moter to produce mercaptan 





e—— 


HEAVY OILS AND WAXES 
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U.S.P. 2,444,947 and 2,444,948. Lubricant 
J. M. Musselman and H. P 
to The Standard Oil C 
Ohno. 





Both patents are concern 
lubricating composition whic! sis 
a mineral oil lubricant and as 
a heavy metal compound of 
product ‘tof a halogenated oxyg: 
ing organic compound reacts 
perature above 270° F. witl 
of a phosphorus sulfide at 
equivalent to the theoretical 
quire d to reé place the oxyge 
pound with sulfur. The react 
thus formed is separable fr 
phorus and oxygen-containins 
uct. Deterioration of the 
lubricant is inhibited by the 
and the extreme pressure p 

e lubricant are improved 


| 


U.S.P. 2,444,970. Grease Agr; aeonge 
J. C. Zimmer and G. W. Dur 
Standard Oil Deve loy mnent 
The grease composition ¢ 

mineral lubricating oil and t 

reaction product of an oil-sol 

sulfonate with a molecular 

300-600 and a salt of a low 

weight aliphatic carboxylic acid 

one cation in this salt shall 

valent. The complex additive is | 

by dissolving the sulfonate in t 

oil and then reacting it wit! 

while heating. The amount 

tive employed is such that thi 

oil is thickened to grease consist 


U.S.P. 2,445,935. Production of Greases 
A. A. Bondi to Shell Dev 
Company. 

Molten sodium is emulsiti 
bricating oil at a temperature 

melting point of sodium. The emuls 

mixed with a lubricating base, 

a 2000 viscosity coastal lubri 

a non-hydroxy saponifiable fatt 

rial, and a higher hydroxy tatt 

ester (e.g., stearic acid). The Iting 

mass is heated until saponiti 

the grease making reaction 

pleted. A lubricating grease 


U.S.P. 2,445,936. Waterprooting of Lu- 
bricating Greases. RK. A sk t 
Shell Development ¢ ‘ompal 
The lubricating grease ac ng 

this patent consists essentialls 

jor amount of an oil base, 

amount of a metal soap ot a 

(of which soap at least 70 | 

an alkali soap), 0.25-10 percent 

of an oil soluble hydrocarbon 

and 0.5-10 percent of a metal 

12-hydroxystearic acid, the 

which soap belongs to group 

riodic table. The hydrocarb 

inhibits rusting of a rustal 

contact therewith but decre 

terproofing characteristics 

while the hvdroxy-stearic 


counteracts this decrease 


ener- 


U.S.P. 2,446,489. Process for he + 
- 


ating Spent Internal-Combus' 
gine Lubricating Oils. \ 

to Shell Development | 
Lubricating oil used in 


Petrol. ltd Re finer ] 7 
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Efficient insulation must be engineered to the job 


Any insulation will save some money. as a base, Johns-Manville manufactures 
But only the right insulation, specifically many insulations . .. each designed for a 
engineered for a specific job, will save special purpose. These insulations span 
the most money for the longest time. the entire range of temperatures from 
Operating conditions and service tem- 400°F. below zero to 2600°F. above. 
peratures vary widely throughout indus- When you specify “Insulation by 
try. From no single raw material can an Johns Manville,” you are sure of getting 
insulation be produced that will operate the material that’s engineered for the 
efficiently under all of them. Using as- temperature and service conditions of 
? bestos and other selected raw materials your job. 

Effi e os - 7 a 
icient insulation must be skillfully applied 
After the proper insulation has been throughout the entire system for maxi- 
selected, it must be skillfully applied mum efficiency. 


Across the nation there is a net- 
work of contracting firms special- 
izing in the correct application of 
J-M insulations. These contractors 
employ skilled mechanics who are 
experienced in the proper appli- 
cation of J-M insulations in all , 
types of service. 

For more information on how 
this J-M insulation service can be 
of help to you in connection with 
your insulating problems, write 
to Johns-Manville, Box 290, New 
York 16, N. Y. 


JOHN 
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ited by px tte deeply into tinute crevices be U.S.P. 2,445,643. Hydrocarbon Resins rr. 
bed of act tween 3 irts and tl ‘ and Compositions Contai: the ' 
Same. I°. J. Soday to Th: - 





1) Improvement Company 
PETROCHEMICALS Che patent relates to tl 
f a hydrocarbon resin poly 
U.S.P. 2,446,944. High Capillarity Lu U.S.P. 2,445,181. Polymers and Copoly- trom polymeriz tble ly | 

bricating Oil Cit mers of Acenaphthylene. Hl. I’. Mille: tained ina hydrocarbor 





() :; , rom tar produced in the Se 
Ps wae | rt i ie nareobeaie f pet Ts 

10-60 Hee wate odie hd contaiaine a. Lolvmetizable U:S-P. 2,445,644. Oxygen-Treated Hy. 

’ ent ke CH ( , ae intial. te drocarbon Resins and Compositions 
PR Oe eee tleusieieed in the utenence of EE. of Containing the Same. | ’ 

nt, 10-1] peres j condary buts vane wl peroxick rhe mixture can con Phe United Gas Imopr 

leol rt | ( { rhitnie al x\ tat 10-33 percent t ace napl thylenc — 

I and 2-3 { ! butvl 7 ‘ Mhe hich mok lat cight polymers are fhe patent 

hate. The cor is a very higl ste, in the mensietmen of deletnn same type of hydrocarh , R 

ipillarit , ; isle 6 Ep if patent 2,445,643 


U.S.P. 2,445,693. Preparation of Acrylo- 
nitriles from Hydrocarbons and HCN 
. Porte itl 1 Ay \ Nes \ \ 


Chemical & Dye ¢ p 
\ gast IS mixture I 14 
hatic non-acetvleni 
it least 2 ( tons IS 
r erature Wn 750-1000 


onitrile 


U.S.P. 2,445,729. Preparation of Solid 
Tetrachlorobutane. \I , ff 
and C. E. Best to The 
& Rubber Compan 


\t least 2 molecules of ga 


nN and not more +} in 

aseous butadiene are rea 
ratures of 72-150" C. by 

Leases t} roucnh 1 in na hy 

um consisting largels 9 
eltn ¢ poimt tetra 

t o ,1-0.2 nercent ‘ \ 
mixtures thereo! as a i st Hig 


melting point tetrachlor 
thesized +1) the p ess 
U.S.P. 2,445,983. Method of Sulfurizing 
Terpenes. R. W. Watsor Standar 
Oil Company of Indiana 
Lerpe nes, such as dips rte 
rized by introducing 
into molten sulfur of a ten 
ow 400 it his temperattu 
tained for a time sufficient 
the sulturization Thre 
penes can be used for ti 
tf lubricant additives 
It 
U.S.P. 2,446,049. Copolymers of Isopro- che 
penyl Toluene and Acrylate and Proc 
esses of Producing Same. |! \ ag 





to American Cvyanamid ( As 
\ mixture of isoprope 
vhich does not itself { riya an 
ind acrylic acid, methacryh t the 
icrylate, or methvl methact 
polymerized in the form vel 
lispersion. The weight ra m«< 
pct l toluc ( t t 
md s ill Lye ty ( 
Peroxide cataly fill 
sired 
Sta 
U.S.P. 2.446.072. Preparation of Dia ne 
, kenyl Sulfides. R. | \ 
v ( Ss. 
WRITE ON DUR "ee United States Rubbe Ex 
LETTERHEAD FOR | 7 lar p my 
SPECIAL LITERATURE { par — veul : re] 
lin 
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VAPORS 


It happens every day. As temperatures increase, 
the vapors lying over petroleum products in stor- 
age expand, raising the Graver Expansion Roof. 
As temperatures decrease, the vapors contract 
and the roof descends. It’s as simple as that, with 
the vapors always under control. There's no 
venting to the atmosphere and no intake of 


moisture-laden air. 


This control of vapors prevents breathing and 
hiling losses in either single or multiple tank in- 
stallations. In the latter, a manifold system con- 
nects several cone roof tanks to one or more 
Expansion Roof Tanks. Of particular value to the 
multiple tank set-up, is the pressure operated 
relief valve. Should one Expansion Roof reach the 
limit of its travel, it does not vent until all roofs 
in the system have also reached their limits and 


NEWYORK . PHILADELPHIA - CHICAGO ;« 


AULOO GY 





CATASAUQUA, PA. - 
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“RAISE THE ROOF” 


the pressure throughout the system is equalized. 
Write today for details on the advantages of 
letting vapors “raise the roof.” ; 
FABRICATED PLATE DIVISION 
GRAVER TANK & MFG.CO.INC. 


East Chicago, Indiana 





Graver offers a complete service to the petroleum industry 
including Expansion Roof Tanks, Floating Roof Tanks and 
| pressure vessels. In addition, Graver is prepared to furnish 
specialized steel plate work such as 4ractionating columns 
and class one vessels as well as stainless and dilloy fabri- 
cation; water conditioning equipment of all types; and 
through the Graver Construction Co., is prepared to handle 
oll types of petroleum and chemical construction work. 
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Like the New Look on a windy corner, the new uf TIMER F 
Palmer Thermometer really catches the eye. All — | 
dressed up in a gleaming chrome finish, the | ad ia wont | 
extruded brass case is good looking, and so easy | r gE, i 
to keep looking good. || 0-3 | =700 | 

And Palmer's “Red-Reading-Mercury” catches 6505 = 650 ! 
your eye for easy reading even through smoke, Si 1 


fumes or dust. With the extra wide scale space wet || ica 


























and easy-to-read numbers you can tell the tem- SWS 5550 
perature at a glance. 
| 15005 |=500 
Other Palmer plus features include guaran- he 
teed permanent accuracy and sensitivity . . . | | ios f= 150 
durable, sturdy construction, and double ino if Sia 
strength protective glass shield. THE 
Write for new catalog. _ 
| SUE Soo 
Recording 
Thermometer 250-39 E250 
12 inch die-cast aluminum ° EF of 
case. Electric or spring clock OU F200 F | 
12, 24 hour or 7 day charts |e 
available in all ranges. Foun- HY 


tain pen standard. 


Palmer ‘‘Superior’’ Re- 
cording and Dial Ther- 
mometers are Mercury 
Actuated. Extremely 
accurate and sensitive 
Built for long service 
Atomic welded con 
struction. Flexible ar- 
moured tubing and bulb 
of stainless steel. All 
parts rust-proof, Ranges 
up to 1000 F. or 550 C 


Dial 
Thermometer 
6 inch and 8 inch round case 
Standard dials available for ey 


all ranges. Equipped with 
micrometer adjusted hand 




















Mfrs. Industrial, Laborarory, Recording and Dial Thermometers 


2515 NORWOOD AVE., CINCINNATI 12, OHIO 
CANADIAN PLANT: KING AND GEORGE STS., TORONTO 2 


with 3-18 C atoms. The m: 
salt shail be of the Me-Zn fa: 
periodic table. A small an 
trogen-containing compound 
as a vulcanization accelerat 
ber, such as 2-mercaptobe: 
added as a catalyst. Dialke 
oft the formula R — S, R at 
Where Rois an olefinic radi 
an integer trom 1 to 2. The 
cleat liquids of persistent 
odor useful as insecticides, 
and intermediates in the pre 
dves, pharmaceuticals, resi 


U.S.P. 2,446,123. Preparation ot Vinyl 


Chloride. ‘I. Boyd to Monsa 

ical Company 

\cetvlene is reacted wit! 
por phase in the presences 
complex salt of HgCh and ( 
can be deposited on a por 
such as activated charcoal 


U.S.P. 2,446,159. Distillation of Alcohol 
from Hydrolized Mixtures of Alky! 


Sulfates and Sulfuric Acid. || 
tern and F. M. Archibald to S$ 
OW Development Company 
\ hvdrolized acid extract 
such as n-butene, in H.SQ, a 
ing a hvydrolized mixture 
fates and H.SQ), is treated to 1 
alcohol formed by distillin 
presence of a small amount 
soluble sulfonate recovered 
uct in the H.SO, treatment 


manutacture 


U.S.P. 2,446,231. Extraction of Oxygen- 
ated Organic Compounds from Aque- 


ous Solutions Thereof. C. |. | 

to Standard Oil Company 

The separation of organic 
compounds from dilute aque 
tions containing them, as for 
ularly in the Fischer-Tropsc! 
of hydrocarbons from CO 
addition to hydrocarbons, ts « 
by treating the mixture wit! 
consisting essentially of hy 
sulfides of the formula R;, 
in which R; and R: are hyd: 
icals. A raffinate and 
are formed of which the latt 


an 


the organic oxygenated 


while the raffinate essential 


wate! 


U.S.P. 2,446,250. Stabilization and Pun 
fication of Alkyl Phenols Derived tron 
Petroleum. R. L. Shuman | ines 
Corporation of America 
Alkyl phenols extracted 

leum naphtha obtained by crac 

petroleum, are reacted in thr 

water with anhydrous AICI 

vated temperature and = subat 

pressure. The reaction mixtt 

distilled. Stabilized and = purit 
matte 


dis 


phenols are obtained as 


U.S.P. 2,446,430. Chlorination of Hydro- 


carbons. J. A. Norton to | 
de Nemours & Company 
Xylene chlorides are pre 


passing chlorine into xylet 
with a diluent not readily 
chlorine, e.g, chloroform 
reaction mixture is heated t 
perature and irradi | 
source. P.O; is add 
sufficient amv tt 

rr compounds thereot pres 
ties to pl ~] ites he ¢ 

tl ( co ( X 1 Cc ¢ d 5 
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Safety Shut-off Valves Leak-Proof Valve Stem 
Hanimel-Dahl Conipany a 
ounces *‘Dahl-Se * id (patent 


pending) to] rovide a trict 





less, leak proot Valve stel 
( irdiess Of the st c pres 
ohe ure on the valve bo Dahl 
ky! Seal” is an inert plastic seal 
Mot Phe control valve stem ts het 
netically sealed by the t Ct 
i the system pressure due t 
its special shay t 5 
inating and replacing the con 
ventional packing box. There 4 
t-] 997 iy nt ai . 
Is no Laine Li} ) ACLTUSLITICTIL a 
necessary, as it 18 inherent 
lubricated and cor iplete \ ‘ 0 
sistant to. chr cal ttack 
Dahl-Seal il rr sed I 
ny tem pe iture ch ' 
the valve is designed The \ 
- valve stem can be positioned 7 
wil to an accuracy of 0.001 incl x ee 
; at full vacuum, atmospheri , ¢ 
to 25,000 psig. Shown is an 
, installation in a diaphragn 
Manutactur Con control valve. Component 
; perfected a salety Tus¢ parts are as follows: a) super 
tnat has ee mecesce? > finished plug stem; b) gland 
mn om snepea \ct tollower; c) “Dahl-Seal”; d) 
Hawlessly the moment gland; e) lower gland. While 
ees oF heat caches u, uli the gland follower, gland and 
_s mall st p-lug to catch the lower gland clamp the “Dahl-Seal” firm lor further intormation write Ham 
sed by the satetv tus¢ = ly in place, the Jowe1 lip is complet I\ el-Dahl Compan 42 Richmond 
c Valve may be operated unsupported and subject only to the sys ee 
( Sing through Satety tem pressure Stem pressure on this li wearer, £2 widence 3, Ix L., referring to 
Engineered to eliminate seals the super-finished valve stem PETROLEUM REFINER iten 186. 
irs tiie valve yperates 
ul 7 125 psi. and 1s 
and 4-inch sizes Corrosion-resistant Fan mpression web at the inner face of 
er information write Oil the hub supports some of the compres 
Manufacturing Company, SiON an and serves as a barrier to 
prevent liquids trom passing directly 


{ 
e fan and coming in contact 


nt Avenue, Louisville, Ky ! 
through th 


PETROLEUM REFINER 1tem 





} 
131 vith the bearin seal n 
| t turther intormation write (peneral 
i | tT SCHe! trad 5 XN \ ferry 
a Iclectru Schenectady . reterring 
Air Cranking Motor - is 
ti 1 ROLEUM INERINER item 187. 
( ( 1 inys \ i 
comes as a complet ‘ 
industrial Spectroscopy 
t Ssistin i rl¢ 
‘ ind drive hous ( mplete Raman equipment ce ne 
( r assures ¢ stant industrial laboratories, announced by 
\ 
d no trapp ine-Wells Cor 1 ude 
, ed \] at ‘ ed RR } Spe t ra ‘ . 
ce Ina tat Th | I 
S S( iS SUPP ik | t ‘ 
i i ( i 5 i 
' aft i! mpounads ‘ St ‘ 
F ‘ ’ ? . ’ ‘ } 
5 it " . , e (-] | ( , } 
i + 
SS1IDI¢ press ( ( S¢ < <4 = ' il le } | ‘ i. x 
I i i cl . Ss \ i ~ ! i ( ‘ 
( ) ic< } x 7 ‘ 
} $e ( ( i Pic 
it is es i < a i r ‘ 
) | ( ( 1 ( t \ ( st) 
i Ci tat nal SS i\ CSS . 
i la t i i S00 \ ; , 
+} } | hewn f — a 
t | I cs ‘ cs ws ’ . 
( cece i the a il) ( ept ‘ ’ ! pe 
y 63 Hamuiton Avenue yet 1t iS relatively ert t 1 st yt thy LS< i tast I vithout ! 
Ohi reiterring tf PETRO sive atmospheres 14 tered Tie solutiol | id wr itt ptics 
- 1 , * 1 ¢ , 
i 1385. hemical and allied industries \ spe i ell-designed bafftl n ré ure 
73 
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that even 


4 bac kground sO 
detected 


lamps minimize 
the weaker Raman lines are 
information, including 


spe ctroscopy to 


For complete 


applications of Raman 


chemical work, write Lane - Wells Com- 
pany, Pasadena, Calif., for the new 
bulletin 4, just printed, reterring to 
PerROLEUM REFINER iten 188. 


Drum Closure 
McDowell 


Manufacturing Company's 


new leak-proof and tamper-proot drum 
closure which features Statite seal and 
fittines, has been described in a recent 
bulletin issued by the company. Although 
scored across for easy removal, the Sta 
tite seal must be destroved before the 
plug can be removed. The synthetic 


gasket on the precision stamped flange 
can be used repeatedly with or without 
a seal. Statite dies place the gasket under 
pressure and form a permanently leak- 
proot jomft 

For a copy ol the 


bulletin write M« 


Dowell Manufacturing Company, Pitts 
burgh 9, referring to PrETrROLEUM KEFINER 
ite? 189. 


Hand Tachometer 


ore RC 


. ‘ a ‘ . 
( Tia ale cates Specs 
i cs t ‘ t < 
‘ ' | Iss | ‘ 1\ I > | dk 
cle Tike i ‘ illy 11 thie 
! ~ | ‘ | etical t! ( SCC 
Stal \ ( ( i crc t 
( 1 te i ivs Cal nh ottne 
‘ 1 hie { ‘ bye 
1M ‘ te reac ve wit 
l { ‘ (suara | | t ‘ 
| ercent trie 








nist made in three models and 
each model has three ranges 

For further information write Equipoise 
Controis, Ine., national distributors, 100 


Avenue, Mount Vernon, N. Y.. 
PETROLEUM REFINER item 190. 


ument 1s 


stevens 


reterring t 


Temperature Bath 


Scientific Development Company has 
perfected a constant temperature bath 
for laboratory use which “will scientifi- 
cally control the bath within 0.006° F.” 
Kleven viscometers of the Cannon- 
Fenske, Ubbelohde or Zeitfuchs type 
can be accommodated simultaneously. 
The bath is insulated on three sides with 
glass wool and the non-conducting lid 


keeps heat transfer to a minimum. In- 
direct fluorescent lighting gives a high 
standard of visibility. Controls, mounted 
on a bakelite panel, are connected di- 
rectly to the operating equipment. 

For further information write Scientific 
Development C aan, 30x 795, State Col- 
referring to PETROLEUM REFINER 


191, 


lege, Pa., 
item 


Voltage Regulators 





controlled regulators of 
described by 


Electronically 


5 and 10-KVA 


r apaciti Ss, 


Sorensen & Company, Inc., in Catalog 
S-348, are available in either 115-volt or 
230-volt models. Incoming line voltage 
may vary between 95 and 125 or 190 
and 250 volts AC without affecting the 
regulation accuracy of 0.5 percent. A 
simultaneous load change from 10 per- 
ent to 100 percent of rating will not 
ect the regulation accuracy. Harmon 

. ever exceeds 5 percent in 

i s. Line trequency changes 

4 WCC , and 600 eve les do not atiect 

t voltage or pertormance 

For ies ot the catalog write Sorensor 

& Compar 375) Fairtield Avenue, 
Stamford, Cor reterrn to PETROLEUM 
REFINE! ter 192. 


Toll * »~a new acratulie device to pro- 
le niiorm and steady flow of bulk 
| and chutes 


Dic ati 





AIR 


SUPPLY 


Company. A plate 
inches and ¥% inch tl 


Low pressure 


cable to most dry 


rials. 


3%, 
11ck, 


located at points where flow is restricted, 


air is injected thr 
fabric diffuser, making the devic¢ 





inches 7 
the Bin-Flo is 
ugh a 


apphi- 


finely-ground mate- 
Bin-Flo can be used independently 


or in conjunction with Bin-Dicators 


For further information write Bin-] 
Department G-730, 14615 E 


tor Company, 


Jefferson Avenue, Detroit 15, referring to 
PETROLEUM REFINER item 193. 
Air Hammer 

A new air hammer, which delivers 
8000 blows per minute and which is 
called the “Big Bully” has been placed 


on the market by 


Superior 


Manutactur 


ing Company of Cleveland. 


Used for handling heavier jobs of 
chipping, scaling, chilseling, et this 


“one-handed” air hammer has a handle 
which fits the hand like a pistol grit 
and releases the operator’s other hand 
to hold or turn the — piece. Finger 
pressure on the trigger governs the 
power from alight aa to full 
strength. Aside from the metering trig- 
ger, the hammer has only one other 
moving part. Full speed and power of 
oper ation is attained on less than cfm 
of compressed air at 80 psi. Many tool 


accessories are availa 


For further information write 


ble. 


Superior 


Manufacturing Company, 1302 Ontario, 
Dept. 52, Cleveland, Ohio referring to 
PETROLEUM REFINER item 194, 
Pressure Cells 

The Baldwin Locomotive Works has 
introduced three new SR-4 Fluid pres- 
sure cells, extending 
the available ranges 
down to Q to 200 
pounds per square 
inch. Other new 
ranges are 0 to 500 


nd 0 to 1000 pounds 
per square inch. Cal- 
tbration 1s within 
plus or minus 14 per- 


cent of full range 
SR-4+ pressure cells 
can be used in any 


gas or liquid pressur¢ 
svstem by screwing 


into a tapped hole 
opening into the sys- 
tem. This gives the 
gas or liquid access 
only to a sealed tube 


Petroleum Re 


finer 








in the ce 
bonded 
are St 
the ft 
sistanc: 
For I 
Baldw 
Static 
PETRO 


All Pur 





1S¢ 
torl 
iS 
+ 
\\ 
VV lie 
i 
Ste 
} 
es 
' 
xX AO 





/Clot 





n the cell. Resistance wire strain gages, 
honded to the outside wall of this tube, 
are stretched when pressure expands eee 









he tube, increasing their electrical re- 
sistane - 
For further information write The | §@ Change Accident Costs 
Baldy locomotive Works, Paschall 
Stati Philadelphia 42, referring to 


Perio uM REFINER iten 195. into Safety Savings 


All Purpose Turbine 








PROTECTION IN 9/10 OF AN OUNCE. . . Day 
long comfort with the Feather Spec*. 
Large, clear or W1LLson Tru-Hue green, 

plastic lens gives unobstructed vision. 





ec, announced by Westing 
all-weather general purpose 

iving industrial pumps, 
rs, compressors and small 
Combination felt and laby 


cals protect the lubricat 
cor! Sion resistant ma 
throughout the turbine 
16, 20 and 25 inches give 


unge of 5 to 1500 hp. with 
ns up to OUU psig. at 750 
1000 to 7000 rpm. Many 


hangeable between wheel 


tire governor assembly can 
out disturbing the shaft 
ntormatior Write West 

ric Corporation, P. O 
Pittsburgh 30, Va.. referring 
M REFINER ite1 196. 


MOLDED TO FIT A THOUSAND EYES... Mir- 
ror-smooth rolled edges of the plastic eye 
cups conform to the contours of the eye 
cavities for snug, comfortable fit on haz- 
ardous jobs. With Super-Tough* lenses. 


Wy) 
yh 


MH} | 
e 'U, y 


Mn 


t 


‘ 





Manufacturing Company, in 
vith Pan American Petro- 
ransportation Company, has | ALL "ROUND PROTECTION—ALL "ROUND COM. 


mobile water cooler espe- 


ed for use by floating gangs | FORT. . . Metal fumes; chromic acid 

industry. It consists of a mists; all dusts—excluded by dual, easy 

1utomatic refrigerating ma- breathing filters and snug fitting facepiece. 

water reservoir of 25 U. S 

veather-proof stainless steel For complete information on these GOGGLES * RESPIRATORS © GAS MASKS * HELMETS 
contained filter-dechlorina- products and their application, as 

© water clear and as many well as many more eye and respir 

litary type, stainless steel ni — : os A 
vide for segregated drink- end protective devices, get in touch PRODUCTS INCORPORATED 
any as 300 men. Exterior with your nearest Willson distribu- Sees 08-0...  _Sevhiiet wae 
© fittings are unaffected by tor or write us direct. 
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Airetool Cleaner with double expansion head for straight tubes 3” 1.0. to 10 
1.0. Particularly adaptable in removing coke in varying tube sizes as found 
in any furnace. The front offset cone cutter clears the way for complete remova! 
of heavy coke by the non-tracking cylinder cutters which follow 








AIRETOOL EXPANDER G-1000 SERIES 
A short coupled expander for use through small diameter header with limited 
travel. Available with short or long adjustment 








Knock-out Tools remove tube stubs from condensers and heat exchangers when 
retubing a bundle 









AIRETOOL 


MANUFACTURING COMPANY 


SPRINGFIELD, OHIO 








extremes of temperature = o7 
The entire unit ts anchored 
beams tor truck transportati 
permanent mounting on its ow: 


For turther information writ 
Manufacturing Corporation, 5, 
Avenue, Brooklyn 5, New Yor! 

to PETROLEUM REFINER iter 197 


Pa 


Vibration Recorder 


General Electric Company's 


vibrometer, described in Bu 


310, measures and records 
displacement and wave. sl 

chanical vibration, and has 

10 to 120 cycles per st cond | 

meter weighs only seven pout . 
less than eight inches in lengt \ 


extending trom one side ot 

meter is set in motion when hel 

a virbating body and the motion 

tied by a cross-spring arrange 
transmitted to a stylus which u .s 
records the vibration on wax : 
other stylus produces a timing 

the eda of the wax papel 

third of a second Both the 

and the interval between timu 


are governed by a synchronous 
operated from 115-volt, 60-cy« 


For a copy of the bulletin writ 
electric Company, Schenectady \. 

M 7. a2 
referring to PETROLEUM REFINER 198. 


Pac-Air Compressor 





ar Pac-Ar compressol 


17 
Ingersoll-Rand Company 
‘ tay] a . 
portable compressors, Is a st 
] 1 1 
coniptetels air-cooled, is 
\ | { TT )« 








Pres: 








Hydre 











it to operate at 


permits 
compress alt 


WW Line h 
speed, but 
eded, the 


mpressor 


only 
two-cylinder, single 
a piston displace 
80 lhe com 
ngine drive 


which 


has 


37.5 ctm. at psi 


and its gasoline-e 
nted on an air receiver 
rt of the running vear 
information write tor torn 
nd Company, 11 Broad 

r to PETROLEUM 


199 





( erat € % nti Lo 
¢ ew precision. pressure 
sten s based on i cifferen- 
er which develops a linear 
lard .primary measuring 
s Bourdon Tubes. When 
| Tube is equipped 

cle ical pressure trans 
( us characte stics 
( ) ( k 1¢ na- 

i ited rang Vs 
| but eliminated. This 

‘ ¢ ft iby is not ACC 
i Cal the tubs Ss 
r al \ k niy i¢ 
‘ es slightly. It 1s 
rt 11¢ percent 
ssure pick-up transmitters ot 
I lubes mounted in 
sures are suitable lor 
ications such as H.S bear 


N Hs, fluorides, 


ui, OXVZCNn 


acid, brine and caustic soda 
her information write Automatic 
Control Company, Inc., 5212 


1c, Philadelphia 44, reterrins 


ite 200. 


INEFINER 


Hydraulic Drives 


engineered hydraulic drives 
inufactured by the Hydrau 
Rockwell Manufacturing 
ips and motors of the 
sign are used as activating 


WY 


M rs may be remote fron 
ind the hydraulic circuit can 
» supply them with fluid 

nie central source \ 
termined spec 1 can be 

th the “Hydro-syn” gov 


through the operation of 
n ( mstant pressure 
ipl lf the differential 
valve reacts to repo 
rtioning of fluid to the 
tor Rockwell sper | 
es can be turnished in 

000 rpm.andi 
to 125 hp. or greater 

tion write H 





wiRe Exr; 





give you 


Ansul Dry Chemical Fire Extinguishers give you more protection. . 
dollar for dollar ...than any other extinguisher of comparable size. In 
. Ansul Fire Extinguishers provide the best first-aid protection: 


pound... 


addition.. 


For hazards involving flammable gases, gasolines, 

alcohols, solvents, oils, asphalts and greases. 

For electrical equipment hazards. 
Ansul Fire Extinguishers have the highest established 
ratings for effectiveness on flammable liquid fires, 
based on tests by nationally recognized approval 
agencies. The longer range stream of dry chemical is 
effective in winds and drafts. 

After use, Ansul Dry Chemical Fire Extinguishers 
can be recharged “‘on the spot’... providing con- 


tinuing protection...and annual recharging of 
Ansul extinguishers is NOT necessary. 
Safe . non-toxic, mon-corrosive, non- 


to use.. 
abrasive. 

Ansul Dry Chemical Fire Extinguishers are pre- 
ferred fire protection in the production, refining and 
marketing of all petroleum products. 


Listed and Approved by Under- 
writers’ Laboratories and Fac- 
tory Mutual Laboratories. 


@ REG. US. Pat. OFF. 


€ 
NGUISHING EQUIP 


DRY CHEMICAL 
FIRE EXTINGUISHERS 


wt 


per dollar 


. pound for 


Ansul 
Model 30 


& 
pay i pat AL 
iat 


pra add 













Ansul 
Model 20 





Ansul 


Model 4 






CHEMICAL COMPANY 


FIRE EXTINGUISHER DIVISION, MARINETTE, WISCONSIN 


DISTRIBUTORS IN 


ALL 


PRINCIPAL CITIES 








CHANGING 
TO GAS OR OIL? 





Investigate DFC’s extensive line of industrial gas or oil burners. 


* ECONOMICAL TO OPERATE 
* ECONOMICAL TO INSTALL 
* ECONOMICAL TO MAINTAIN 


Available in a wide range of sizes and capacities for use with high or 


low pressure fuels 
Write for Bulletins 


The 
DE R FIRE CLAY 
mpany —— 
(PASO, TEXAS "(DEQ) SALT LAKe 


DENVER, COLO., U.S.A. 














fabricated wire cloth for ~-~ 
FILTRATION y 


STRAINING ! 
AND SIFTING 





illustrated are two strainer baskets. They were fabricated by 
Multi Metal according to blueprints, constructed of all stainless 
steel with special wire cloth specifications. This is one of hun- 
dreds of specially fabricated units by Multi Metal. Whether your 
requirements are for a cut piece of wire cloth or a completely 
fabricated unit, Multi Metal’s Service department offers its tech- 
nical and efficient counsel. Send us your specs for quick and 
economical solution. Catalogs available. 


Wire Cloth 


hes Multi-Metal 


= ® 





Wire Cloth in Febriceted Units. or by WIRE CLOTH COMPANY, INC. 
a ee 28 He See renge 1350 Gorrison Ave., New York 59, N. Y. 











Hcs Division, eae nd Manuf 
Company, 50 Water Street, Pitts 


’ 


eferring to PETROLEUM REFINER it 20) 


Manual Starting Switches 


\ new line of manual starting switche: 
tor use with fractional-horsepowe 
has been announced by General [Jectri 
Che switches are furnished with e! 
parpo se enclosure, without enclosures, « 
bination unit and selector switch, « iror 
enclosure for wet locations and a simi! 
type for dusty or hazardous locations. Al 
types have a molded base of moisture-re 
isting insulating material which mounts 
and encloses the mechanism an: 
and directs the heat concentratr 


bimetallic trippnig device, assuri 

tion of the overload is quick and positive 
lor further information write | t 

| lectric Con pany Schenectady 5 \ 

referring to PETROLEUM REFINER It 202 


Motor Reducer 





lairbanks, Morse has anno 
axial air gap motor as a motor reduce! 
Although “retaining characteristics ©! 
sturdiness and power requireme 
axial air gap motor is very compac 
being less than half the size of con 

, 

| 


tional type motors and weighing 
mately one-third less. It is available 
ratings from %4 to 10-hp. “che 
which may be removed from the & 
housing and run separately, employe 
two ratios of single helical gears 


ea! 


int 
dll 


Petroleum Refiner—V ol. 27, 





Safety 


Low Pr 





Floor £ 


Conta 








s planetary wearing ifie moto! 
tates on ball bearings, while the 
afts are nounted nn tapered 
arings Che n tor gear may be y/: i 
inl here pr ided the shatts 
ther information write Fairbanks 1 
‘ | Company, 600 South Michiga \ 
( o 5, referring to PETRO 
. FINER ite? 203. 
Safety Reference Dial 
Pmergen pment Cor 
is tt vl ( | 1 Satety Aid 
! vives ick reterence 1o! 
i I ‘ i! ‘ ‘ red Tl T1¢ scl 
stat | 
( S1cle | iddition there 
4 1ISting 
_ is tec ( 
HE design and construction of liquids without pulse or vibration. 
rite Davi Sier-Bath Gearex Pumps have Double helical pumping rotors and 
Pe : +S been planned to insure continuous discharge passages of proper area to 
\ } rrin ° . . 
Ie , 24 service and to avoid shut-downs. insure continuous overlapping dis- 
Manufacturing pumps of the utmost placement of liquids are a feature of 
jurability comes naturally to this the Sier-Bath Gearex Pump. Since 
Company, for Sier-Bath has been the rotors are not in contact, there 
famous for many years as a manu- is very little wear. The rotors are 
facturer of precision gears. Gearex keyed to shafts and carefully timed 
pumps are made under the same through heat treated steel timing 
ligh standards that have been in- gears, keyed and locked on the ends 
herent in this shop in the making of of the shafts. These are only a few 
fine, accurate gears. of the fine points of construction in 
Gearex Pumps are long-lived posi- these high quality pumps. Send 
tive displacement units, discharging for booklet. 


SIER-BATH GEAREX PUMP Balanced axial thrust, 
vibrationless operation, roller bushings for pre- 
cision running under load. Pumps oils, var- 
nishes, solvents, molasses, chemical solutions. 
Capacities 1—550 g.p.m. Discharge: 250 p.s.i. 
for medium or high viscosities. 50 p.s.i. for 
water. 







! i" ALIOTL S ‘Flex 
Ss lan | I sé 
( 1 . S lescribed 
( ne al vel 
piece st { nicta 
t! is il 4 1 b ckle 
I is eq es no Is 
CiCAaASt ( S ict¢ 1 « I 1\ 
] ine tly it rated te 
SJ cr¢ Ss thing Lr « 
S orale It is particular] 
t enance and p! 


let ite Flexible 
> I 1 Cr a. i 
‘ 205 


mys ‘Indus For Higher Pressures and Capacities, Use SIER-BATH SCREW PUMPS 


al rt ALSO MAKERS OF SIER-BATH PRECISION GEARS 





ee ee FOUNDED 1905 MEMBER A. G. M. A. 





syy 


GEAR and PUMP CO., Inc. 


cb pong ht totes ndicat ' 9249 HUDSON BOULEVARD e NORTH BERGEN, NEW JERSEY 


Contact-Making Thermometer 








d » { si4ly f ‘ublishing . mipany Paul lic ation 












‘ device, has been introduced by \Veston 
, . . . : 
\ 5 Electrical Instrument Corporation. Avail 
wih e able in stem lengths from 2% inches t 
\ 


/ AY p 24 inches, the instrument consists of ar 
d—— C) . all metal thermometer with an acjust- 
able contact arm mounted in glass and 

bezel. The thermometer can make mag inducti 

netic contact on either increasing or de neu 

creasing temperature. Contact can be 
as broken manually after an alarm has bee 
sounded, but contacts “break” aut 
matically on a temperature change ot 
about 5 percent. Accuracy as an iniicat 


ing thermometer is 1 percent anid as a 
control device 14% percent of ful 
scale range. 

For further information write Westo 


THE PLAY OF THE YEAR « Prckogiayaen Avene, Neewt ', X. 


: , . referring to PETROLEUM REFINER item 207, PR 
As the ball is snapped, a ‘‘pure T”’ formation 1) PI 
suddenly breaks into a “Goldberg Dervish,” with Welding Rods 
each back apparently spinning in a spiral or The American Manganese Steel D 
vision of American Brake Shoe Con 
“helix.”’ Baffling, confusing — etfective! pany has issued a brochure on “Tube OF ste 
lungsite and Tungrod,” two new Tung — 


sten carbide welding rods for reclama 
tion and hardfacing applications. Tub 
Tungsite consists of tungsten bide 
particles of various screen sizes encase 

THE GAGE OF THE YEAR in a steel tube. The steel tube melts eas Speed 

ily forming a molten matrix \ r | 
mains in suspension. Tungrod particles 
are from 40 screening down while ‘Tul 






The Helicoid movement is what 


makes the HELICOID GAGE click. Fungsite particles range from > to 
screen size. It is applied bar r 0} 
It out-performs any movement acetylene application and ( ite 10! t 
electric applications sp 
with spur gearing. The HELICOID _ For copies of the brochure write Ame: ) 
ican Brake Shoe Company, Department n= 
GAGE is precision built for enduring 647, 230 Park Avenue, New York 17, 1 
referring to PETROLEUM REFINER item 208. 
I accuracy. 
Combustion Tube 
Burrell Technical Supply ‘| 
Bulletin 214 on Combustion | ni 
Boats, features Zircum combustion tubes \ 
a development of McDanel ! i Ut 
ries Recommended for  combustio! 
methods or other types ot 
Valve 


ing gas-tight tubes for temper! 

to 2900° F., the tubes are n trot C 

pure zirconium silicate and are fp t 

their melting point (approximat 
have the Helicoid Movement F.) to insure resistance to | 

For a copy of the bulletin writ 

Technical Supply Company, | 


B» Only Helicoid Pressure Gages 


Avenue, Pittsburgh 19, reterri 
rROLEUM REFINER item 
Non-sparking Flanges 
Non - sparking, non - corros bln Ww 
: : nora orn 
flanges, announced by Gat« porta 
tion, are available for 3, 4, ( n 
es> 


8-inch pipe. Weighing 80 per 
than bronze, the flanges have D 





Petroleum Refiner—V ol. 2 








ee 


“SF 










unds live pressure and do not 
en struck by metal, stone of 
iterial. They will also withstand 


1 


recent sulphuric acid solutions. 


her intormation write Gatke 


228 N. La Salle Street, Chi- 
referring to Prerro_teuM Rt 
210. 


induction, Synchronous Motors 
Machiner Manufacturing 


two bulletins on induction 
Hetin 1300-PRID-190 covers 
ana Bulletin 1300 PRI) 


u nN e F e motors 
r ‘ tails of elded tra 
protective design, moder 
| | 
multi-laver insulation 
] ] ‘ ] 
ins on bracket and pedestal 
pes of synchronous motors 
been issued Bulletin 1200 


vers low-speed and Bulletin 


-I81 covers high-speed mo 
res of fabricated steel trame, 
i rs, multi-lave ns lat | 

isl | drip-proot 
ction are tlustrated 

es write [lectric Machinery 

Company, Minneapolis 13, 

g to PrrroLeEUM REFINER 

i aR 


Speed Measuring 


speed measuring imstru- 

)-Z improved direct reading 

ind ©O-Z improved tacho- 

described in ©. Zernickow 

’s latest bulletin. The direct 

tachoscope shows per minute 

and fpm. in three seconds 

nd six seconds (type B) 

s automatic and is accurate to 

lhe improved tachoscope 1s 

revolution counter synchron 

i Swiss stop watch. Trigger 

stopping mechanism con- 

ind watch simultaneously, 
human errors in testing 

of the bulletin write O. Zer- 


pany, 15 Park Row, New 


erring to PrETROLEUM REFINER 
212. 

Valves 
Pipe Fittings Company's 


xes all valves of interest and 
teatures ot each one ona 
ve. Accurate dimensions are 
raftsmen can easily design 
ing data, photographs and 
nd in this catalog 
write Stockham Pipe Fit- 
Birmingham, Ala., refer- 
KUM REFINER iter 233. 


Worm Gear Drives 


HPA, issued by Foote Broth- 
es the company’s new line of 


rm gear drives in both hort- 
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RECOVER 


Dollars to doughnuts 


your attitude on dust collection and recovery is "Show me!" Because the 





OSs Jy 


Buell van Tongeren high-efficiency cyclone is so different its promise of better 
service on your job is important. First, only the van Tongeren System has the 
"Shave-off", which is the pay-off in achieving high fractional efficiencies. 
Second, each Buell unit is engineered to the job for which it is to be built. 
Third, size, shape and proportion give it not only a decided efficiency advan- 
tage but an assured freedom from plugging which is most important. The 
facts are marshalled for easy reading in a new 32 page catalog. Write to: 


Buell Engineering Company, 6 Cedar Street, Suite 5000, New York 5, N. Y. 
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ue 


Engineered Efficiency in NiET PECQVERY 


a) 








vertical type L hese 


units 


t pee 1 standards 

by American Gear Manufa 

1 ( \ssociation ind National Electric 
Manufacturers Association. Hypowe: 
I are tlles ! size than conven 

‘ Capacity and they 

( | ( i ] ( st and per 

tise i ull r¢ ( becat ‘ 


Chemical Pump 


Mf Iton Ix y 4 nmpany i ! cal I} ‘ 
| its ( \n ( © « muca 
\ phica ! I il t | cre 
cal put dl c¢ capactt pressure 
elec tall ire mecluded a ire fl 
breve ‘ 1 illati t ind iit 
atic pli ‘ yt cha im 
bor act it S bulletu rite \l t 
Roy Comy 1300 | Me RR 
| ] dely " | eve te } Re us 
REEFIN | rel 215. 
Hard Facing 
| ce t y & clale ( . 
= ; Machine Tools 
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lé cl prrrenet ? \\ ( lrove { ~ \1 
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Metallizing Equipment 


In its new Catalog 
Engineering Company, Inc., desi 
complete line of metallizing eq 
accessories and supplies. There 


401, Met 


description of each of the special 
metallizing wires. Three new acc: 
are introduced: a wire cont: 


straightener unit, a gas flow met 
and an air control unit 

For a COpy 
lizing Engineering 
30th Street, Lone 
referring to Prrrot 





ot this catalog write 
Company, I) 
Island City } 


UM REFINER} 


Explosion Proof Motors 


\ bulletin issued by Allis-( 


Manufacturing Company deseri 
new explosion proof motors ava 
sizes from 1 to 250 hp. at ws 
| underwriters label for ¢ 
1) and Class Il, ¢ s G 
mons. Ventilatme a . 
> unit by a tan msick 
< eve rt, lect te } 
ell 1? 
mnait 
} ! pies tie O14 
( lmet \l 
( il i _ t (} Stree \A, ‘ 
) , uM R 
Silver Alloy Brochure 
‘ _ | . 
; : 
\ \ ‘ 
| Na ) 
ot cal ! %s t 
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wiaintains high accuracy at low flows. Chemicals Corporation, a unit of Union | ‘ 
When writing for your copy please Carbide and Carbon Corporation. Shown ae 
PETROLEUM REFINER item 221. are data on applications and physical i 





er with lead base can be used in- Pumps 


i s * ag O 
stead of tin-base babbitts for line bear- Bulletin 4711, by Nagle Pumps, Chi- 
ngs operating under heavy pressures, cago Heights, Ill., presents recent de- 
igh speeds and temperatures, etc. velopments in a line of horizontal and 
l ; 


For a copy of the brochure write Na- vertical shaft centrifugal pumps which 


ional! Bearing Division, American Brake feature “characteristics needed for the | @ 
shoe Company, 4930 Manchester Avenue, abusive processes in industry.” These ap- | 

st. Louis 10, Mo., referring to PETROLEUM plications include pumping corrosive or | {/ 
REFINER item 220. hot liquids and abrasive or heavily laden | CMa 


mixtures. Design, materials of construc- | 
Flow Meters tion and application in Nagle industrial | 


pumps are shown 
‘Ring Balance” mechanical flow me- When writing for your copy please te 
rs. Series 2200-2600. are described with "'et to PETROLEUM REFINER item 223. 
hotographs, diagrams, and data on di- 7 
nensions and capacities in Bulletin Synthetic Organic Chemicals Aha 
2M48 by Hagan Corporation, 323 Fourth | 

Pittsburgh, Described is the A revised edition of “Physical Prop 


ing balance principle of operation, erties of Synthetic Organic Chemicals,” | mpor 
vyhich is said to be unique in that it has been issued by Carbide and Carbon | C 


r 


properties for more than 185 synthetu 


rrganic chemicals 


Capacity Pressure Chart For a copy write Carbide and Carbon 
) : hemicals Corporation 3 “i ait 

is 06 of teneient 0 nes of C emicals rT ‘ uth ; 30 ast 42nd 

| pumps features the capacity Street, New York 17, for Form 6136, re- 
gina pig ferring to PETROLEUM REFINER tten 224. 


re chart, a pump selection chart 
plied torm, the hart enabling 


pective purchaser to ask for quO-  Potentiometer Pyrometers 


na standard simplex or duplex A simple method of 


\f <e)" “Oo olled wv : ) : . , 
R controlled volume pum [he Tagliabue line of Celectray po controlling working 
e required volumes up to 20,000 tentiometer pvrometers are described : ' : 

ities given in gallons are maxi n catalog 1101-] Constructed of a emperatures in: 
rated pressures nhot tubs a beam of heht and a mutrror ° WELDING 
es write Milton Roy Company valvanometer, the imdicatin recordin 
\f 1 R ; 13. _ . @ FLAME-CUTTING 
Ah maid Road, Philadelphia 18, re and controlling pyrometer employs the ' soon 
‘ : ' ?, ° 
} ETROILFI'M LEFINER item 222. (electra principle sf peratiol TEMPE 
* FORGING 
* CASTING 
* MOLDING 
* DRAWING 


¢ STRAIGHTENING 
* HEAT-TREATING 
IN GENERAL 


4% 


It's this simple: Select the 
Tempilstik® for the working 
temperature you want. Mark 





your workpiece with it. When 
the Tempilstik® mark melts, 


... keep petroleum products clean ' 
* the specified temperature has 
and free of foreign matter been reached. 
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Also 
available 


in pellet 


or 


liquid 
form 





33; FILTER CAKE FORMS HERE 
The Sparkler horizontal plate method 
of filtration insures a firm, unbroken 





Available in these temperatures (°F) 
































a 
aa : | | ] 
he filter cake formed from diatomaceous | 125 275 500 | 1100 | 
tl earth or other filter media particularly j 138 2868 550 1150 
‘ted nn Manhl Giese Such 0 GF | 150 300 600 1200 
suited to the liqui tered. Such a fil- | 163 313 650 1250 
ter cake removes even microscopic par- 175 325 700 1300 
ticles from any liquid ranging from 188 338 750 1350 
light alcohols to heavy resin products te —_ - — 
8 7 oo } » 213 363 850 1450 
The petroleum refining and process- 225 375 | = 900 1500 
ing industry have available a filter in 238 — | 1530 
our ie edi i ea bi 250 400 | 1000 1600 
of keeping liquid petroleum products 
free from solids such as scale, rust, grit, FR EE —Tempil® “Basic Guide 
and other foreign matter. to Ferrous Metallurgy" 


— 16%,” by 21” plastic-laminated wall 


* e 
chart in color. Send for sample pellets, 
Domestic fuel Oil bulk plant operators can be sure of stating temperature of interest to you. 


delivering clean clog-free fuel oil by filtering with Sparkler filters 


S 


neers with over a quarter of a century experience in solving filtration problems is 


Sparkler filters are available in capacities from small pilot plant models to built-in 
provaction line units of 5000 gallons per hour. The services of our staff of engi- MCArdle EQUIPMENT CO 


ave able. Your problems will receive personal attention and individual analysis. 5724 NAVIGATION BLVD. 


Write Mr. W. J. Kracklauer, Sec’y & Treas. 


Houston 11, Texas 


Phone Woodcrest 6-7484 
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Electric and Right Angle 
Gear Drive 


On Peerless combination drive pump 


hea Is the 


e is always an extra power 


source. The combination of the Peerless 
Gearturbo right angle drive and 
Moturbo (direct - connecte electric ) 
heads provides the double protection 
of a continuing flow of your water sup 


ply in case of power tailure, 


aid ate C/7i€ 
Nace-$AvIN pnstallatior The Gear 
turbo utilizes power from. stationary 
engines through means of a right angle 
horizontal drive geared to the vertical 


Pp shatt. The Moturbo is a direct 


pun 
connect head with electic motor 


Power can be transmitted to pump from 


either source and can be switched 

swittly and easily 

For top-tlight quality underground se 

ect a Peerless Turbine Pump — for 
ble protection against power fail 

res, equip it with a Peerless Moturh« 

Gearturbo combination drive. Fully de 
hye n Bulletins B-140 and B-141 


} 
Ine PEERLESS PUMP DIVISION 


on Food Machinery and 
Chemical Corporation 


Factories: Los Angeles 31, Calif.; Indianapolis, Ind. 
District Offices: New York 5, 37 Wall Street: Chicago 
40, 4554 No. Broadway; Atlanta Office: Rutland 
b ding, Decatur, Georgia: Dallas 1, Texas: Fresnc 


California. Los Angeles 31, California 





( cve reate ( racy and almost 

} sti ( ! response 
| pics of the catalog write C. | 
Pavhabue Corporation (N. J.), 614 Fre 


I 


Avenue, Newark 5, N. J., re- 


linghuvset 





Rotary Liquid Pumps 


ulletin L48, issued by Kinney Manu 
turing Company, indexes its different 


pes of rotary liquid pumps for easy 

relerence Phot vraphs, charts and de 

| riptive tiaterial are included in the 
iblica 

a copy of the bulletin write Kin 

re \lanutacturing Company, Washing- 

on Street Bostor MM), relterring to PE- 

ROLEUM REFINER ite 226. 


Liquid Level Gage 


Applications and explanations of the 
| Gagetron, new liquid level gauge whicl 

a product of Engineering Labora- 
tories, Inc... are described in Data Sheet 
No. 104-1 of The Brown Instrument 
Company. Different methods of liquid 


] acest 


or mtertace level con and measure 


ment with a Brown “ElectromiK Con 

ler” are explained also 
lor a copy of this data sheet write 
Phe Brown Instrument Company, Phil 
adelphia 44, referring to PrerrolteuM RerE- 
997 


FINER 1tem wom ae 


| 
| 
| 
} 
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Fuel Oil Additive 


FE. F. Houghton & Company has is 
sued a pamphlet describing its new 
product, Houghto-Solv, a fuel oil addi 
tive “that complete) removes sludge 
from fuel oil systems.” Also given is 
detailed information on how to use the 
product, how it works, and where best 


o use it. 
Kor a copy write EL. F. 
Company, 303 \W. Lehigh Avenue, Phila 
delphia 33, referring to PrrroL—EuM Rt} 
| FINER item 228. 


Chemical Products 


Houghton & 


The Chemical Division of Koppers 
Company, Inc., has issued Bulletin C-8- 
1035 listing all its products offered for 
sale. Presented is the structural formula 
of each, together with brief information 

1 its properties, uses, and reactions 
Six new chemicals and two new ther 
moplastic molding powders are included 

For a copy write to Chemical Division, 
Koppers Company, Inc., Koppers Building, 
Pittsburgh 19, Pa., referring to PreTROoLEUM 
REFINER item 229. 


Upright Drum Truck 


\ hand truck with a “floating axle” 
is featured in Bulletin HTB-48 of The 
American Pulley Company. The truck 
will stand vertically, entirely unsup- 

you are preparing to load, 


ported. Wher 


the truck will ride upright to the load 


After loaded, the hinged wheels enable 
he truck to stand in a semi-upright 
] sitior ull we ht f the load 1s cat 
ned ver the wheels 

For a coy f the bulletin write The 


American Pull Company, 4200 Wissa 


14 Avenue r iladelphia 29, eter 
to PETROLEUM REFINER iten 230. 
Corrosion 
| ] e] . esi ers ¢ e 
ce s 1) ( ~ ( ( ~ ! } 
il ( ( tS ane Ces 


ferring to PETROLEUM REFINER item 225, 


i 


i 


g 


WHERE WOULD JUST ONE FIRE LEAVE YOU? 


Blaw-Knox Automatic Sprinklers 
protect against loss of customers 
and current business, loss of irre- 
placeable drawings, patterns and 
records, and loss of hard-to-get 
equipment, as well as loss ol 
things money can buy. 


Blaw-Knox Fire Protection Equip- 
ment is listed by Underwriters 
Laboratories, Inc., and approved 
by Factory Mutual Laboratories 


Write for Bulletin No. 2207 


wee! 
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Blaw-Knox also offers 
Thermostatical! D- 
trolled Fog, ! ge 


and Pre-actior 
for Special H 


| BLAW-KNOX 


| SPRINKLER DIVISION 
of Blaw-Knox Construction Company 
829 Beaver Ave., N. S.- 
Pittsburgh 12, Pa. 


Offices in Principal Cities, 
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e e e e e bd e sories, about 200 standard products Teo! 
corrosive and high temperature service 
e are listed in a new catalogue by The 
International Nickel Company, Inc 
SAVE Checked by manufacturers of each item 
e this new “Standard Specialties” cata 
eotieedeneienitententiantontantentantententen logue Is “the first complete compilat 
, e or products made tf monel, nicks 
TIME meconel and available economically fron 
stock or standard desi21 s 
a lor a copy this “Standard Spee 
| ties” catalogue write The Internationa 
i e Nickel ( mpany, Ine 67 Wall Stree 
| New York, relterring te Py ROLEUM 
| SAVE @ REFINER iter 231. 
| 
| cena wnmenigaiacies ¢ Industrial Wastes 
| MONEY “Instrumentation for ‘Treatment 
a . ; 
YOW aL ¢ Industrial Wastes, has 
been ec mpl 1 bi The Brown Instrt 
e ment Company iwiston of Alinneapolis 
Honeywell Regulator Co., primarily t 





ntendents ane 





A e acquaint enecimeers per 
ELIMINATE peratare with the mony spgheetiane 
measuring ane ntrolly nstrum 
ss caiienetiiiamnanastnienieaatine ° : parity Morgue 
his « \ 730) esents | 
ERRORS © coin, 
} I ‘ ill i 
' ° “ ‘ ! 
v i] S ( iwltys 
| Instrum 
bd ( \\ \ kx Ls Ave 
x | t | I 
ry kX 232 
e Turbine Type Pump 
\ 
° ' 
IX { 1 
oe S ‘ s S (> eSS 
- speeds 750 + ce Aan Here are the "PRINCO" Thermometers for 
() n Wt : those really TOUGH service conditions. 
! Sa ce “4 tof Cases are extra heavy castings, specially 
e \ . S ne or vape designed for maximum strength. Frames 
v nd SETH Md 4 pis fitted wit and cases are BOLTED together. Glasses 
e extra de s b s are -extra heavy plate to withstand shock 
e ITU rey _ OVETSIZ and vibration. Cases completely sealed 
W en or ering e stainless steel shaft ible ball be against fumes and moisture. Built-in de- 
7] se _ : 7 hydrator prevents fogging or condensa- 
, . Pe tae oa eo c Re , R tion. Extra protection for mercury tubes 
ee ee — i assures maximum service life. 
Or Speci yYIng PETROLEUM R 233. 
e Available in all standard case angles and 
. ifica- 
iz Instrumentation temperature ranges, or to your §peci 
€q Ul ment o tion. RED READING MERCURY or Canary- 
p Detail engineer al backed tubing optional. Wide selection of 
ita cove eC ome ATC ins nent “Princo” Separable Sockets in a variety 
b f » ° syst \ eaturir pressure of materials. Write for full information 
y re erring measurements electri ransniittes and prices. Askfor Bulletin "E”’. 
2 with accura es Bi tf | perce! 
A sete not total scale range) o7 gf PRINCO "'Easy-Setting” 
to Dee etaiees te Pee a new © DIAL THERMOMETERS 
ire ¢ ntaines aAladlOot \ 0 ute 
ma lemperature Control Company 5 Standard Scale Ranges 
@ Schen ots oa ines mn mt / “Easy-Access” Cases for Quick Setting 
acai OG See ieee Ite cal e* : Simplified Dial and Pointer Adjustment 
The genet atone . % Rugged, Accurate, Bimetallic Unit 
ss ( Cl S I Wer . VarTh CS 
as density, flow. weight, et Write for prices and additional information. 
I I i < Vv write \ut Wat lempe 
REFINERY °c teen cin 22's. EE Pee 
lasl \venue, Philadelphia 44, referrin 
C A T A LOG @ to PETROLEUM REFINER iter 231. BRT se MOT a bate Th 
Metallizing 
PRECISION FOR 
p \ lume N ’ (S | , INSTRUMENTS INDUSTRY 
bubi a e ; Ol ! t, av‘ + HNEPtecl ICT ISSLi¢ 
hed by of Metco News, shows how metalliziny 
PETROLEUM REFINER can reduce the cost of maintenance of 
® motors. To help the readers solve thei: In Canada: PEACOCK BROTHERS Limited 
maintenance problems, the new Met 


rO 
j 


7 


4 


e e e e e News will devote its 7 


A Gulf Publishing Company Publication 


ages to one genera! 


1417 Brandywine Street, Philadelphia 30, Pa 








REFINERIES 


EMICAL PLANTS 


Diieecrenneaalll 
PROJECT 


aplete engineering 
ecute all 


PROUELI 


115 FULTON STREET 
NEW YORK 7, N.Y. 





ipplication in each issue, company of- 
ni ials have said 

For a copy of the periodical (Volume 
4, No. 4) write Metallizing Engineering 
Co., Inc., 38-14 30th Street, Long Island 
City 1, N. Y., referring to PEetTrRoLEUM 
REFINER item 235. 


inline Proportioner 


\laddin’s new development for feed 
liquid foam into water lines is called 


1 tremendous step torward in fire fight- 
ing inasmuch as the unit eliminates the 
LIS¢ tf a pump This “compact and ef- 
herent” umit will proportion six parts 
t roam hquid to 94 parts of water at 
il porn? rlons thre line, witl other 
portions if lesired It can be at- 
tached directly to a hydrant or placed 
hie round between lengths of hose 


vermanently mounted on a fire truck 
It is also used for permanently piped 


foam svstems and for —— systems 

Used also 1 teed wetting vent solu- 

tions to lines, it comes comy alae witl 
uplings and suction hose and strain 

1! l. l il | Zz 111 hi hose SIZes. 


lor further details write Aladdin Pro- 


portioni Kk quipment Company, 119 
West 57th Street, New York 19, men- 
tioning PerroteuM REFINER item 236, 


Surface Cleanser 


Laboratory glassware and utensils 

ne clean instantly with “Aquet” (pro- 
nounced Ak-Wet), a new surface active 
agent compounded by The Emil Greiner 
Company. “Cutting grease like a knife,” 
t especially designed 
or laboratory use, leaves only a slight 
film otf water,” allowing glassware to 
dry sparkling clean in two minutes.” 
Wiping and drying are completely elimi 
nated. Aquet is non-ionic and therefore 
stable in the presence of acids and bases 
It is also safe and harmless to use as 
t is absolutely non-toxic and 100 per- 
cent non-sensitizing to the skin 


his new cleanser, 


For turther information write The 
ktmil Greiner Co., 161 Sixth Avenue, 
New York, referring to PetTroteuM RE- 
FINER item yo 


Water Treatment 
\ booklet issued by The Bird-Archer 


Company covers the broad subject of in- 
lustrial water treatment from simple, 
basic theory for the layman to specific 
problems involved in the use of water 
tor power, process and cooling. The 
complete Bird-Archer 8-point treatment 
system is described 

For a copy write The Bird-Archer Com- 
pany, 400 Madison Avenue, New York 17, 


eferring PETROLEUM REFINER item 238. 


Manways 


Lenape Hydraulic Pressing and Forg- 
Company's Bulletin 4-82 is a pres- 
entation of Lenape Type R and SR 
manway necks, nozzles, and covers, The 
‘flexibility and versatility of design made 
possible by using these manways” is 


mphasized by the inclusion of tull data 
1 i stvle I ite als nstrus 
i lL appl it I 

| 1 COP this bullet \\ t Le 
nape Hvdraulic Pressing and Forging 
& Mpa | ep 7, West Chester, Pa. 
referring t PerrottuM REFINER item 
239. 


Horizontal Boring 


Howell Pipe Line Tools 
duced a DG drill bit, reame: Wate 
adapter for horizontal borin 


hard and soft soils, building s and 
roadways and many other mat: s. In- 
structions and illustrations a1 en it 


bulletin issued by the comp: 
For a copy write Howeli | 


Tools, Utility Tool Comy 65] 
Blooming ton Avenue, Rialto, 

ferring to PETROLEUM REFINER 240, 
Instruments 


Tavlor Instrument Com 
now publishing a new teclu 
terly magazine, “Taylor T: 
tor instrument engineering, pi 1s 
installation or maintenance gt 
magazine will discuss desis 
ment, application, operation 
tenance of instruments for all 
modern industrial processing 

For turther information wi 


Instrument Companies, Roc! \ 
Y., referring to PETROLEt 
tel 241 


Valves and Fittings 


\ new Cooper Alloy cata 
complete intormation on. it 
corrosion resisting stainless st 
fittings and accessories. A | 
index offers information on prices 
mensions, finished weights, et 

For a copy Ww rite The ¢ | \] 
Foundry Co., Hillside 5, N. | rring 
to PETROLEUM REFINER iten 242. 


Epugted 


BI-METAL 


iL — 





I 

Trouble-free, Accurate, Dependable! 
EQUIPOISE precision-built temperature in- 
dicators are available in ranges, sizes and 
mountings that meet every industrial and 
laboratory requirement. Included are many 
standard models within the range of —90 
and 1000° F. Any standard range on order. 


WRITE FOR LITERATURE TO DEPT. 


Telit Te} ty; CONTROLS 


INCORPORATED 
100 STEVENS AVE., MT. VERNON, WN. Y. 
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form of 
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Recently 
newer colle 
Wright Che 
result in in 


tive scale 
Chemicals 


increased 


cost, 

Down tir 
terially red 
sion contro 

Heat trar 
and corrosi 

Wright i: 
intensive st) 
of expe 
applicatio 
chemicals 

Wright h 
lems. Ea 


Wright fiel 


modern \\ 





240, 
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CONTROL 


Scale and Corrosion 
in Water Cooled Equipment 


WITH 


Vewly P. erfected 


Water Conditioning Chemicals 


Recently developed applications of the 
ewer loids and surface-active agents in 
Wright Chemicals for the petroleum industry 


esult mproved water conditioning—posi- 
tive scale and corrosion control, Wright 
Chemicals contain 100% soluble, available 
hemica no waste or inert matter—insuring 


nereased operating efficiency and reduced 
ost. 
e 
Cooling Towers .. . 
Down time and replacement costs are ma- 
erially reduced by effective scale and corro- 


trol with Wright Chemicals. 


Compressors and 
Engine Jackets... 


insfer surfaces are kept free of scale 
and corrosion, Result? Greater efficiency. 
Wr 


ntensive 


improved chemicals are the result of 
study and research by men with years 


ioht 
sd 


of expe ce in the development, production, 
applicat ind control of water-conditioning 
chemica 

Wrig is no one cure-all to solve all prob- 
ems, Ea eceives individual treatment. The 
Wright field engineer, who will call on you 
ipon request, will obtain all necessary infor- 
natior samples for examination in the 
modern \ right laboratory. Analyses are inter- 
preted i view of supplemental information 
receive 1 recommendations made in the 
form of oposal. Clients are provided with 
regula atory service as a periodic check 
Ipon cc tions, 

Ther . Wright Field Engineer near you, 
anxlou elp solve your scale and corrosion 
proble obligation. 
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i 
WR 'T CHEMICAL CORPORATION 
n Il’ater Conditioning 
he OFFICE AND LABORATORIES 
61 Lake Street Chicago 6, lil. 
ffices in Principal Cities 
eee 








brass valves and fittings for the retriger- 
ation, air conditioning and liquified petro- 
leum gas industries. 


L. A. Dixon Is Appointed 
Rockwell Vice President 


L. A. Dixon been named 
president of the meter and valve divisions 
of Rockwell Manu- 
facturing Company, 
Pittsburgh 


has vice 


Dixon s well- 
known in the utility, 
petroleum and munici- 
pal markets, having 
done considerable 
held work in the pro 
motion of Rockwell's 
products. Formerly 


l 
1 
MN 


associated with Wis- 
consin Axle Com- 
pany, Dixon joined 





Pittsburgh Equitable 
Meter Company, now 


a division of Rock- Dixon 
well, in 1926 as assistant to the presi 
dent. He later was president of Pitts 


burgh DuBois Company and when that 


company was acquired by Rockwell, 


Dixon continued to serve in the same 
capacity until he relinquished that posi 
tion to accept his present assignment 


ACF Appoints J. F. Ginna 
Assistant to Vice President 
J. F. Ginna has been appointed assist 
ant to the vice president in 
production, by Ameri 
can Car and Foundry 
Company, New York 
He will have the re- 
sponsibility ot 


charge of 


scheduling and co 
ordination of produc- 


tion, otficials an- 
nounced 
Associated witl 
American Car Com 
pany for more than 
30 vears, Ginna was 


born and educated in 
Brooklyn. He served 
in the Navy in both 





World War I and Ginna 
World War II. In 1946 he Was re 
leased from active duty with the rank 


f Captain, United States Naval Reserve 


Richard Thomas to Head New 
Hamilton-Thomas Corporation 


The Hamilton - Thomas Corporation, 
Hamilton, Ohio, has been tormed_= to 
operate Economy Pumps, Inc.; Liberty 
Planers, Inc.; and Klipfel Manutactut 


Ing Company. 


Richard Vhomas is president of thi 
corporation and L.. G. Thomas, executive 
vice president Vice presidents are H. R 
Ryan and R. H. Thomas, Jr. Secretary 
is E. ‘T. Drinkuth and treasurer is L. \ 
Thomas 


Reintjes Appoints Fischer 
Eastern Sales Representative 


Geo. P. Reintjes Company, Kansas 
City, Mo., has appointed C. R. Fischer, 
632 So. 48th St., Philadelphia, Pa., as 
sales representative for the eastern halt 
of Pennsylvania and New Jersey. Fischer 
has had a wide experience with Fenno- 
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Fischer Company, as manufacturers’ rep 
resentatives in this area. 


G. T. Haddock Representative 
For Lafarge Cement Company 


Gerald ¥. Haddock 
American sales representative of Lafarge 
\luminous Cement Company, Ltd., Lon 


has been named 


don, England, and will handle sales ot 
Ciment Fondu Lafarge in the United 
States. Haddock recently was sales pro 





Cooling Tower Consulting 
Specialist 
Performance & Stress Analyses 


STANLEY W. KRYSZEWSKI 
Lic. Prof. Eng. N. Y 
14 Christopher St., Carteret, N. J 


Write for Particulars 








© We buy it 
© We invite your offers 
© We serve leaders in the industry 


THEDICKERSON COMPANY 


Drexel Building Philadelphia 6, Pa. 








Marine & Industrial 


CHEMICAL CLEANING 


Boilers, Condensers, Evaporators, Fuel Oil 
Heaters, Heat Exchangers, Water Well 
Acidizing 


INSTRUMENT REPAIR 


Reliance Tachometers, Pneumeracators, 
Boiler Water Conditioning 
Test Cabinets, Test Solutions 


LABORATORY SERVICE 


R. L. WILSON CO. 


P.O. Box 9245 Houston 10, Texas W 6-316! 


Etc. 














If you need condenser or heat ex- 
changer repairs in a hurry call us. We 
specialize in fast, high quality work. 


25 Years Successful Experience 


GuLF or w 0, INc 


Service Not Promises’ | 
Rot hAed “Bhs dM A 1 it st 


916 S$. PETERS STREET 
NEW ORLEANS LA 


1682 INGEBORG ST 
HOUSTON, TEXAS 
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¢ in HOUSTON 


[. Sere Zs 
~~ PHOTOGRAPHY 


3418 WEST DALLAS @ HOUSTON 6, TEXAS 


Industrial @ Editorial @ Advertising 
16mm Productions 


n associated with the cement 


since his first connection with 


7) 
/ 





STEEL DRUM 


RECONDITIONING 


MACHINERY 


IN WORLDWIDE USE 
REDUCES DRUM COST 
SEND FOR LITERATURE 


L. M. GILBERT CO. 


DREXEL BLDG., PHILADELPHIA, PA. 











SURECLOR 


WATER 
CHLORINATING 


Paddock Sales of texas 


Soles Agent for Paddock Engineering ‘ 


3727 Atwell St. Dollies 9, Texos © M GM Bldg. Houston 2, Texas 


OF ANY 
PLANT... 


. +» IS ITS BATTERY OF 


HEATERS 


Y 
BORN ENGINEERING CO. 
TULSA, OKLAHOMA 








naver, Lummnite Division, Uni Foamg!as Representatives 
\tlas Cement Company, and pre Pittsburgh Corning Corporat 
ld a similar position with the burgh, has named Aber Com; 
\tlas Lumnite Cement Company 1121 Rothwell Street, Hous 
Thermal Products Company, § 
wood Drive, Houston, distrib 


Destined Coastad Ansuctittnn in G06 Foamglas ensweratl mn for in 
pliances in the Gulf Coast area 
Haddock’'s te mporary headquarters ts \pplications will include hot 
nad street, New York 21 piping and process equipme 


Peerless Pump Occupies New Site 


—— 
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Peerless Pump Division of Food Machinery Corporation recently moved onto this 19-acre plant site 
at Indianapolis, Ind. The main factory building is 300 feet wide by 870 feet long. A second building, 
30 feet by 800 feet, consists of dispensary, receiving and shipping department offices and locker 
and shower accommodations. The production management and control sections are in a third 
building. Completing the plant are a sales training building and an office building. Formerly the 
Fall Creek Ordnance, the plant will produce units of the complete line of Peerless pumps, vertical 


horizontal, centrifugal and domestic water systems 


REDUCING FITTINGS 


are a “‘Natural’’ 
with 
LENAPE 





The condensor inlet shown here is one of a large 
number of similar “standard specialties” produced by 
Lenape. The fitting shown here reduces from 16” to 
12”, with %” to ¥s” diminishing wall thickness. 

Lenape, seamless welding necks, nozzles, man- 
ways, swing-type covers, and other accessories for 
vessels of all kinds, are available in a complete 
range of standard and special sizes. Write today 
for Bulletin 4-61. Your blueprints and specifications 
will be given our immediate attention. 





i LENAPE HYDRAULIC PRESSING & FORGING CO 
/ DEPT. 106 WEST CHESTER, PA. 
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mpd 
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urets i 


quipment 


Nationa 
Drench F 


Nationa 
lelphia, 
atents, fi 
ng the w 
from Arn 
Provide nc 
mmediate 
Foam Sy: 
chestet | 
Drer cn 


STATEMENT 
CIRCULATIO 
CONGRESS ¢ 
THE ACTS | 

Py ol 








jmerican Car and Foundry 
Names Assistant Vice President 


REFINER CLASSIFIED ADS 











\ | cs 
tri RATES for Classified Ads are $8 per column inch. Minimum size one column inch. In smalles 
. Nie type size, figure 50 words per inch. Situations Wanted $4 per column inch. All classified ads 
payable in advance, Ten percent discount if three or more insertions are ordered at same time 
«t nec COPY DEADLINE is 25th of month preceding date of issue. Send copy and cheeks to: Classifies 
i f suSSIStia Ad Department, Petroleum Refiner, P. O. Box 2608, Houston 1. Texas 
“ rent 
er , * * 7 * * * a. a * 7 * . - * 
( THEyDal 
NW 
; ’ 
Mf, \ . 
: WANTED WE'RE STUCK 
BC! , With 
nyector OPERATOR, REFINERY AND 270,00) Soft Aluminum 
nanufac Tubing Spec, 280 
, CHEMICAL PLANT 100,700’ 3%” o.d.—.049 wall—$.03 per ft 





Bootes 


National Foam System Buys 
Drench Product from Owners 


mmediately manufactured at National 
roam) System's principal plant at West 
hester, Pa 

Drenc penetrates much deeper thal 
STATEMENT OF THE OWNERSHIP, MANAGEMENT, 


CIRCULATION, ETC.. REQUIRED BY THE ACT OF 
ONGRESS OF AUGUST 24, 1912, AS AMENDED BY 


Must have operating experience, be 
able to prepare operating instructions, 
prepare schedules for plant start up 
and plant shut downs and have knowl- 
edge of plant processes. Must be able 
to handle labor problems. Should have 











National Foam System, Ine., Phila equivalent to five or six years experi- range to share the net profit with the 
elphi has purchased the good will ence in operations, Address: Box person submitting acceptable idea, Con 
ipiila a } I < ttl ad i I, . . " tact 
tents. formulae and trademark covet 116R, c/o Petroleum Refiner, Hous ENGINEERING SPECIALTY CO. 
ng the wetting agent known as Drencl ton, Texas. Department “A” 
rom Arnold, Hoffman & ( ompany, Inc., 900 W. Ridge Rd Gary, Indian: 
rovidence, R. I. The product will be 

} 


percent of it doubles the 
ordinar\ 


and OM 
effectiveness ot 
tinguishing fires 


Wate 
water 1m 6eN 


Carey Names Frank J. Smith 
Advertising, Sales Manager 


100,000’ 54” 0.d.—.049 wall—S.05 per ft. 
New 50’ Coils in Manufacturers Car- 
tons. If you can not use this material 
as is— 


Do you have an Idea? 


for refabricating this tubing 
readily salable product? We 


into 
will ar 








AN OPPORTUNITY 




















> . > CC " 
site | THE ACTS OF MARCH 3, 1933, AND JULY 2, 1946 PROSPEROUS, well established 
! OLEUM REFINER published monthly t ‘ Smnitt 1) ] ‘ 
ing las Miamen” whee | rank J Sa has beet named ad small firm has unusual opening tor 
hes neha osget eS vertising and sales promotion managet 
hird Notary Fablt the St 4 Philip Carey Manutacturing Com- sales - minded executive, expen 
‘kh I ; 
the ti — leposes pany, Cincinnati. He succeeds Harold enced with infusorial and diatoma 
l M PETROLEUM I). Bates, recently promoted to ygeneral ; ‘ 
cal ai ¢ best of his } yi ceous earths, clay, et Prefer mat 
elief trie statement of the ownership merchandise manage ’ ; 
ney peeing Pose aia Smith joined the Carey Company last desiring commission basis. Ad 
! , ve caption, re January after several years in the sales dress: Box 118R c/o Petroleum 
a M6 teertion 537 and advertising departments of Owens- R H , 
K m the reve Corning Fiberglas Corporation. He is a seiner, Frouston, Pexas 
graduate of Ohio State University and a 
1 t t ruta t 
i business manager veteran of World War 1] 
I> t Che Chase, H 
l i = Daniels bol Chippe jale 
M x Edi si $. Ravsdale —— 
Hous re Business M Snyder Company Distributor SITUATION WANT 
Peg Pee Testers Texas in ~©6 For Kieley & Mueller Products Refinery superintendent, assistant su 
heal ste » also inamendiate! a _ é perintendent or chiet engineer, Master 
dress f stochhobiers ach Charles W Snyder ( ompany, Inc degree chemical engineering M.1.'I 
_ r more of total amount of 1001 North Wheeling Street, Tulsa, has Twenty years experience design, op 
1 o ‘ Tporatior the names and . : ; eration, maintenance, construction anc 
lividual owners must be given. It been appointed distributor m= mid-con- management of oi) refineries. Age 41. 
S addr oP yg ye tinent refineries and = other industrial Available January Ist. Prefer warm 
ast We give plants for the automatic pressure and climate tag stn “~ c/o Ps 
bir _ , . , } -: troleum Refiner, ouston, Texas 
Cor ¥. Houston, Texas; James level controls of Kieley & Mueller a ‘ 
rexas \ l Burns Houston ° ; ~{ 
Carter, Jr, Tulsa, Okla.; Mrs. Mary Former vice president and general 
ee Se: a oe sales manager of Hanlon-\Waters and - 
M Lucinda Dudley, Metuchen, McAlear Manufacturing Company when ¢ 
Independent red igen Trustee of : nan — tu ng ¢ b= , ] . sic Store at Mt. ( armel, Hl. Before that hie 
4. t. Gudies, Seemed ianeen. Sees the two were affiliates of Climax Manu- ide eee . : a atts 
* * a ie factur; C Theskes Wl Sued was with company stores at Centraha, 
exas; Wm. G, Dudley us acturing Company lar Snyder - _— 
ibhie Rice Farish, Houston,’ Texas SS ee ssolnosiey nyeets — Ti, and Charleston, W. Va. 
Utopia. Te Mrs. An s nye president, formed his own corporation , : : 
I Ir Anita $ La ’ ~ 
( Hi. Lane, Houston, Texas; Tom W this year Succeeding Swanson as Mt. Carmel 
Is I~ ‘ « Ste ’ ) : . » 2 . ° aff" x ~ 
itv manager is David E. McCarthy. Before 
t ‘ : tl the war he was at the company’s Im 
} . ex ibove, eving the . : p J 
ekbolders, and se ra Me lers New Plant of Laclede-Christy perial Works at Oil City, Pa., and more 
list t stockholders and . 7 : 
weer upon the books ef tin Located At Warm Springs recently a storeman at Mt. Carmel 
i ses Where the stockholder Pr : ' ; , 
1m upon the beoks of the company roduction of glass industry refrac 
Her Hduclary relation, the name of — tories began September 1 in the new * 
ston for whott stich trustee Is act Waites Saslae Pit heat ot Lauied Manning, Maxwell and Moore 
t ‘ ) ragr is contain state < . 2 ‘ ae < ( “ -ac- 
5  eaeaieieaes — " pe ~s as Christy Company, St. louis, Mo. Con- Opens Houston Sales Office 
lders who do not appear up struction of this unit started May 1 and 
mpany s trustees hold stock nal - ¢ y \ ¢ “ ‘ , , c 
ity other than that of a bona fide IS Part of an ultra-modern and complete B rong P axwell a, cag co 
Yi t} ! sol } ve th — nm FET) ec a S< as Sts 
- ; ‘ s " to believe that : y fire brick plant to be built on the 22 ie . I] ~ nC , ane , ulsa, om ‘ 7 ) 
Pr Corpora » has an interes - > . “we 7 - © 
in the said stock, bonds, or other acre tract recently purchased at Warm —— 2 ee Oast district with sak 
ted by him Springs offices in Houston. Geerge M. Theimer, 
umber of copies of each issue of named district manager, formerly was 
r distributed, through the mails I c ‘ P 7 7 ¢ 
sbecribers. during the twelve monthe Oil Well N s Southwestern district manager with of 
i cutie. tee . e ames owanson fices in Tulsa. The new district will in 
' wee semuweekly, ane ri . . —_ . y ° 
. ly.) QO. ¢ Swanson has been promote d to clude lexas, Southeastern New Mexice 
, SL. Bt RNS, Business Manage: , field salesman in the Illinois district by and Southern Louisiana and Mississippi 
te wiore me lis Sth day ¢ . ’ ~ . . «s “4 ” 
Oil Well Supply Company, a subsidiary Ray C. West has been advanced to 
» f Y ~d md - . ~ . . : . 
Public in and for awe FS En = " ol United States Steel (¢ orporation. He district manager of the Mid-Continent 
My commission expires June 1, 1949.) iS former manager of the company’s district, Tulsa 
4 LOJA 
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GETTING 





Many companies have found it good business to install Fuller 
Rotary Compressors, wherever possible to do so. In fact, some 
companies have practically standardized on Fullers. Once a 
Fuller is installed, and additional air power is required, more 
Fullers are purchased and installed. Repeat orders are very 
common, and comprise a large percentage of our compressor 
business. 


There are many sound reasons for this popularity and 
demand. If you are not familiar with these machines, may we 
urge you to take the time to investigate the many outstanding 
features of Fuller Rotary Compressors. 


Bulletin C-5 fully describes and illustrates these machines. 
Write for your copy today. 





FULLER COMPANY 


CATASAUQUA— PENNSYLVANIA 





Chicago 3 - 120 So. LaSalle St. 
San Francisco 4 - 420 Chancery Bidg. 
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